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vABSTRACT 
 The study involves two main parts. The first part is focused on conducting an 
online initial study by gathering data in relation to industrial requirements of IT 
graduates, which are produced by higher learning institutions in Malaysia. Therefore, 
in order to fulfill this, three sets of online surveys were created to capture data from 
the IT graduates, institutions and industries. These surveys were posted online and 
the data sampling were collected for a period of time. The data collection from this 
part is later used by the second part of the project in which the results of the study 
are displayed.  This second part is the development of a website which shall be used 
by the IT graduates, institutions of higher learning and industries as a point of 
reference, in a way that it could be used both as providing data and information as 
well as getting data and information.  In this part too, the sampling data collected 
from the first part are analyzed by the developed system to produce various results 
reflecting the IT sector. Based on the results of the analysis produced by the system, 
various drawbacks between IT graduates, institutions and industries are identified 
and discussed. The main drawback indicates that there is no collaboration involved 
among the three entities which resulting in no cooperation and sharing of 
information. Therefore, in order to resolve these drawbacks, it is suggested that 
various strategies are identified and outlined in order to achieve collaboration among 
the IT graduates, institutions of higher learning and industries. The website can be 
identified as a meeting point to achieve collaboration among the three entities by 
which it provides data to the institution and IT graduates on what industry requires 
and at the same time it ensures that industry recruits the IT graduates with the 
relevant skills. 
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ABSTRAK 
 Kajian ini merangkumi dua bahagian yang utama. Bahagian pertamanya 
tertumpu kepada suatu kajian secara pengumpulan maklumat 'online'  berhubung dengan 
keperluan industri  bagi para graduan teknologi maklumat daripada institusi pengajian 
tinggi di Malaysia. Bagi  tujuan tersebut, tiga jenis kajian 'online' telah di hasilkan untuk 
mengumpul maklumat  daripada para graduan, institusi dan industri.  Kajian tersebut 
telah di paparkan secara 'online'  dan maklumat telah di sampel dan dikumpul bagi suatu 
jangka masa tertentu. Maklumat yang terkumpul ini  telah digunakan untuk bahagian 
kedua dalam  projek kajian  ini dimana keputusan kajian tersebut dipaparkan.  Bahagian 
kedua ini ialah suatu pembangunan laman web yang akan digunakan olen  para graduan, 
institusi dan industri  sebagai panduan, di mana  ia boleh digunakan sebagai 
pemberi dan  penerima maklumat.  Dalam bahagian ini juga maklumat sampel yang 
terkumpul dari bahagian pertama dianaliasa oleh sistem yang telah dibangunkan, untuk 
menghasilkan pelbagai keputusan yang mencerminkan sektor teknologi maklumat.  
Berdasarkan keputusan analisa dari sistem tersebut,  berbagai kepincangan di antara 
para graduan , institusi dan industri telah dikenalpasti dan dibincangkan.  Kepincangan 
yang paling utama ialah tidak wujud kerjasama di antara ketiga pihak tersebut 
mengakibatkan tiada kerjasama dan perkongsian maklumat. Oleh itu, untuk mengatasi 
masalah ini, telah dicadangkan pelbagai strategi dikenalpasti  dan digubal 
untuk mewujudkan  kerjasama antara para graduan,  institusi pengajian tinggi dan 
industri.  Laman web ini juga boleh dikatakan sebagai tempat pertemuan  bagi mencapai 
kerjasama diantara ketiga-tiga  pihak tersebut, dimana ia  mengeluarkan data  kepada 
instituisi dan para graduan tentang apakah keperluan industri dan pada masa yang sama 
memastikan pihak  industri melantik kerja para graduan yang  berkemahiran.  
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CHAPTER 1 
PROJECT OVERVIEW 
1.1 Introduction 
 The Malaysian IT industry is widening in an unpredictable manner day by 
day. Therefore, issues relating to the supply (in terms of skills and attributes) and 
demand (in terms of types of competencies, preference on type of universities and 
needs of the industry itself) should be identified to reduce or close the gap between 
the IT graduates and the industry.
 The purpose of the study is to provide information on the IT skills which the 
industry requires and the university produces as well as the trends of skills required 
currently and in the future.  
 The study will derive some data collection based on the requirements of IT 
graduates, Industry and Institution. And, these information will be will suggest some 
strategies that can be utilized by the three entities (IT graduates, industry and 
institution) to collaborate and share information so that each one of them will benefit 
from each other stay competitive. 
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1.2 Background of the problem 
 The context of this study will be focusing on the societal aspects which 
emphasizes on the IT graduates in Malaysia. The outputs of IT graduates arise from 
a generalization of the different sectors under the larger umbrella of IT.  
 The ICT is a bustling new industry with employment growth forecast at 23 
percent in 2004 Sunday (September 19, 2004-The Star Online). This rapid growth is 
driven by the Multimedia Super Corridor project and is expected to continue its high 
growth over the next decade as the Malaysian economy transforms towards a 
knowledge-based economy. 
 Some of the issues circulating the IT industry in Malaysia can be seen as 
there is no linkage between the IT graduates and the industry’s requirements itself. 
Generally, the industry does not know what type of IT graduates are available and in 
addition what sort of skills do they have. Apart from that, the IT industry itself is not 
publishing or demanding their requirements in order for the graduates to grasp the 
knowledge required. Therefore, the match is never clear in the entire process of 
recruitment.  
 Another issue which can be raised is the trends in the industry itself. For 
instance what kinds of skills are popular in demand currently and also what will be 
coming in the future for instance in the next five years ahead. And, this will be 
helpful for the higher education centre to prepare and focus the future demands of 
industrial needs.
 In addition, the syllabus of the learning institution is not transparent to the 
industry which leads to not fulfilling the job requirement in the industry. Learning 
institutions are also not updated with the latest requirement needed by the industry. 
Apart from that, the requirements are always not clear the demand is in which 
particular area of skills. 
 There is no record showing the estimation of IT graduates required for a 
particular job. In which no clear indication of number of jobs availability for any 
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particular skills. And, therefore institution keep producing graduates without any 
correct figures determining the demand in particular skills. 
 Therefore, with all these needs and requirement addressed – most likely IT 
graduates will be more marketable and this will also ensure that the country has a 
lower rate of unemployment and the industry will be more productive in their usage 
of man-power. 
1.3 Statement of the problem 
 Lack of inter-relation between the universities and industries whereby the 
university produces IT graduates with certain skills  that they are unable to market  
as to what the industry requires to perform task are not matched. Therefore, 
universities should work very closely with the industry to improve on the syllabus in 
order to reduce the gap and most importantly the IT graduates can match their skills 
with the industry requirement. 
1.4 Project Objectives 
The project objectives are described as follows: 
? To study the requirements of IT skills required by the industry; 
? To provide information on types of IT graduates (skills) produced by the 
 university and the specific/special skills available by the IT graduates; 
? To analyze, design and develop a web-based solution collaborating the three 
 entities (IT Graduates, Industry and Institution); 
? To display types of skills or trends required currently and in the future based 
on the data collected from the online survey (with the usage of SQL 
statements);  
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1.5 Project Scope 
The project scope is described as follows: 
? The study/analysis is done only for IT graduates; 
? To develop a web-based system that enables IT graduates, industry and 
institution to answer an online survey and based  on the survey various 
analysis can be derived; 
? The study is also based on different type of industries on the job title (post) 
and skills required; 
? The study on IT graduates based on data e.g. certificate/diploma/degree and 
their specialization; 
? Questionnaires/survey to be distributed to Institution/IT Graduates/Industry;
? The methodology which is recommended is Waterfall Model; 
? The web-based solution is developed using FrontPage and HTML for the 
interface, ASP is used to generate the HTML pages and the DBMS is 
designed using MS Access; 
1.6 Importance of project 
 This analysis will be able to enhance graduates employability to meet the 
demands of the globalize economy in a way and therefore it will reduce the gap 
between the supply of skills and the demands from the industry. 
 The analysis also allows the IT graduates to secure a job and also help the 
industry to hire the right candidate with the right skills to perform the task. 
 The study will also reduce cost due to employers frequently not getting the 
kind of graduates that they need and consequently have to provide some form of 
retraining for the recruited workers for which they have to pay.
 5
 Currently, universities are trying to offer courses in tandem with market 
needs or demand but are lagging behind. Therefore, a regular forum is needed 
whereby universities and employers can exchange feedback and re-examine courses 
and syllabus to ensure that graduates learn skills that will enable them to secure jobs 
when they come out. 
1.7 Chapter Summary 
 This chapter examines the entire ICT employment trends in Malaysia.  In 
addition it also focuses on the issue concerning IT graduates, industry requiring IT 
expertise and institutions as a source of producing IT skills. And, it looks into an 
aspect which determines the gap between the three entities as a whole. Apart from 
that, a brief discussion on how the three entities can be collaborated and produce 
some kind of useful analysis to support and benefit everybody.
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CHAPTER 2 
LITERATURE REVIEW 
2.1 Introduction 
 This chapter focuses on the literature review of this project. A detail and 
comprehensive understanding on the topic of the research would help to ensure that 
the project would be all the time on the correct path towards realizing the research 
objective base on the understanding on the project scope. In this chapter, a literature 
review will be done towards all the keywords of the research topic, hence producing 
a general understanding on the whole research topic. 
2.2 IT Employment In Malaysia 
 While Information Technology is pervading practically every aspect of life, 
the demand for a workforce that is equipped with IT skills grows by the day. The 
general perception is that there is a vacuum to fill in the labour market. Thus, in 
keeping with the demands and trends, education institutions are churning out courses 
deemed relevant.  
 However, there is more than meets the eye in the production of IT graduates. 
While IT covers a wide range of skills and fields and the terminology has been used 
loosely for a multitude of educational courses, the demands of the labour market are 
not as general as perceived.
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 A recent study by the United Nations Development Program (UNDP) reveals 
that the rush to blindly fill in the perceived shortage may cause incongruity in the IT 
manpower supply, aggravating the problem faced by the industry.  
 Analysis also shows that the estimated number of graduates with Bachelor 
degrees in IT is projected to exceed the demand by 7780 (77.4%). The estimated 
number of certificate degree holders, meanwhile, is expected to exceed the market 
requirement by 607 (16.2%) graduates. 
 A recent comment by IT corporate leaders such as the General Manager of 
Apple Malaysia, V.S. Lingam shares his views. Relating Apple's predicament, he 
says: "Many colleges forget that there is a new emerging technology -- a superior 
one -- in the world. Many only teach Microsoft." At the moment, companies find it 
difficult to find graduates proficient in Apple software, especially for the technical 
support positions. Apart from that, basically, most of the training in university or 
college is very theoretical and does not have any practical experience. The students 
have no hands-on experience which enables them to go out there and deliver 
expected results. The main reason why companies prefer to hire experienced 
manpower is because retraining new staff wastes a lot of money and time. It usually 
takes two years before they can perform as required.  
 Apart from that, IT education provider, Parmjit Singh, General Manager of 
Asia Pacific Institute of Information Technology (Apiit) has his own hypothesis. He 
believes that in a way this "mismatch" is a global phenomenon. The problem of 
shortage is not quantitative but rather qualitative. Yes, there is a shortage of IT 
workers but it is in specific skills, more pertaining to the areas of new and emerging 
technologies. Employers frequently do not get the kind of graduates that they need 
and consequently have to provide some form of retraining for recruited workers for 
which they have to pay.
 Education manager with Oracle Systems Malaysia Sdn Bhd, Chetan Parekh 
claims that there is a shortage of the right people. A majority of graduates do not 
have the right mix of industrial and academic knowledge. What the market wants 
ideally is for graduates to be equipped with a strong foundation of knowledge and 
practical exposure. Universities should expose student to what is used in real life; 
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vendor software should be introduced at the fundamental level, so when they come 
out into the real working world, they can start straight away. Graduates can increase 
their marketability by taking up professional certificates so that they will be ready 
for the job from day one.  
 Prof.  Dr. Zaharin Yusoff, the dean of the School of Computer Studies at 
Universiti Sains Malaysia (USM),  says that  it is wrong for the industry to expect 
graduates to be able to work according to their requirements immediately upon 
graduating.
Figure 2.1: Projection of Number of T Workers compared to Number of graduates 
for 2000 & 2005 
(Source: Sunday, September 19, 2004 (The Star Online) 
 The industry wants people who can work in banks or hardware companies 
like IBM. However, universities are looking to create graduates who will people the 
software houses. In other words, the industry is looking for end users of existing 
technology while universities are training undergraduates to develop new 
technologies. Varsities' responsibility is to create graduates for future needs and not 
for short-term current needs. Universities are responsible only in exposing students 
to different parts of the industry's professional needs and practical aspects.
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Figure 2.3: Projection of New IT Recruits compared with new IT Graduates 
(Source: Sunday, September 19, 2004 (The Star Online) 
 There are 2 different surveys conducted in 2004; the sources are from MSC 
impact survey and KWX Employment survey. Every year, The Client Services 
Department (CSD) of Multimedia Development Corporation carries out an impact 
survey to better understand the need and impact of the Multimedia Super Corridor. 
The survey was distributed to 760 MSC Status Company of which 666 had 
responded – representing 87%. The companies that participated in the survey 
represent the Malaysian economy in ICT industry. 
The objectives of MSC Impact Survey are: 
? To gauge information, evaluate performance and identify contribution of the 
 MSC Status Companies 
? To evaluate the supply and quality of knowledge workers in MSC 
? To identify relevant issues faced by the MSC Status Companies 
? To evaluate MSC success based on performance of the MSC and compared it 
 against the industry 
 KWX carried out an employment survey to better understand the 
employment outlook for 2004. As part of this research project, KWX interviewed 
1,350 companies selected from a sampling from vertical markets including 
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Manufacturing, Finance & Business, Construction & Property Development, 
Hospitality, ICT, Mining, Agriculture, Retail, Services and Others. The 1,350 
companies were chosen to best represent the Malaysian economy by industry and 
size. The services industry comprises of sectors including Transportation, Storage, 
Utilities, Shipping, Healthcare, Education, Security, and others. 
Various conclusions were achieved from the survey, which includes: 
? The supply and capability of ICT talent
Figure 2.4: Supply and Capability of ICT Talent 
Source: KWX Employment Survey & MSC Impact Survey 
59% of the respondents indicate that Malaysia does have the ability to supply 
sufficient number of ICT talents for MSC status companies 
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? The skills rating among the ICT Graduates 
Figure 2.5: IT Graduates Skills Rating 
Source: KWX Employment Survey & MSC Impact Survey 
It is important to note that many companies rated Malaysian ICT graduates as 
average employees except for Learning Ability. Writing and communication skills 
seem to be the major skills that we are lagging in. 
? The attributes of the ICT graduates in Malaysia 
Figure 2.6: Attributes of IT Malaysian IT Graduates
Source: KWX Employment Survey & MSC Impact Survey 
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 ICT graduates in Malaysia are generally able to work in a team. It is however 
quite strange that many companies considering Malaysian ICT graduates as loyal 
while many others also indicate staff pinching as one of the main HR problems 
faced.
? The market demand in relation to the University preference in terms of new 
 hire/fresh graduates – University 
Figure 2.7: University Preference 
Source: KWX Employment Survey & MSC Impact Survey 
Nearly half of the companies responding to the survey indicated no preference in 
terms of new hires (44% with 379 respondents) 
2.3 Market Demand and ICT Skill required IC 
?
? Industry
Software Programming
? Visual Basic, C++, Java/J2EE, Active Server, PHP, and Perl are most 
 popular programming tools required by Malaysian ICT companies. 
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?   While respondents note that hiring Visual Basic is not a challenge, skills in 
 Java/J2EE and C++ are less available. 
?   The recruitment of highly experienced software engineers is a challenge 
 while less experienced candidates are readily available. 
Database & E-Commerce
? SQL Server 2000, Microsoft Access, MySQL, Oracle 9i 
? XML, MS.Net development Notes and Domino are most popular database 
 applications required by Malaysian ICT companies. 
? Candidates with Oracle 9i, XML and MS.Net development are skills that are 
 more difficult to recruit. 
Software Engineering & Project Management
? Skills in Project management and system analysis & design are available 
 according to the majority of respondents. 
? According to the survey, skills in software quality assurance, object oriented 
 analysis, project management and business process re-engineering are most 
 difficult to find. 
Systems Administration, Networking & Telecommunications
? Candidates with skills sets in Windows 2000, Linux, Unix and Windows 
 2003 are highly available. 
? The most available skills are in the areas of LAN, TCP/IP, and Cisco Routers 
 & Networks. 
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Creative Multimedia & Security
? Skill sets for Macromedia Director is easy to find but respondents classify 
 this as an entry level tool for this market. 
? Candidates with skills in network security and internet/intranet firewalls are 
 readily available in the market. 
? According to the survey, the most sought after skill is in the area of web 
 security. 
Demand vs. Supply Challenges
Figure 2.8: Issues with Staff (Percentage), 2002-2003 
Source: KWX Employment Survey & MSC Impact Survey 
 As a result the demand and supply of the IT graduates can be summarized in 
 the Figure 2.9 
 15
Skills
Competencies 
Closing the Gap 
K-WORKERS SUPPLY K-WORKERS DEMAND 
What we produced What they want 
? Capability of our education 
institution in supplying the k-
workers to meet industry 
demand 
? Relatively good k-workers has 
been produced so far 
? Supply for new emerging 
technologies and other ICT 
most wanted skills are still 
lagging
? Very technical workers but 
lagging in soft skills 
? Effective communication & 
sharing/dialogue between 
universities & industry to understand 
mutual need and complication 
? Structured and specific mechanism 
to be put in place in order to address 
the issue of insufficient k-workers in 
ICT most wanted skills and 
emerging technologies 
? Education institution need to focus 
on the development of competencies 
as well as skills and knowledge 
? Focus should also be on the soft 
skills i.e. writing & communication 
? Prefer a good/excellent k-
worker because they have been 
supplied with an average 
workers
? Workers with good writing and 
communication skills 
? Skilled workers in ICT most 
wanted skills i.e. software 
programming, database & E-
commerce and etc. 
? Flexible workers with high 
learning capability & ability 
? K-workers that meet the ICT 
emerging technologies 
Figure 2.9: Demand and supply of IT Graduates 
Source: KWX Employment Survey & MSC Impact Survey 
 Education Development Center, Inc. March, 2000 – together with NorthWest 
Center for Emerging Technologies Skill Standards for Information Technology, 
itWORKS.OHIO Occupational Area Definitions, World Organization of 
Webmasters Certifications, Communications Workers of America developed a 
framework for IT Occupation which reflects the entire job titles in the IT field 
throughout the world. The framework comprises of entry level, technical, and 
professional careers related to the design, development and support, management of 
hardware, software, multimedia, and systems integration services which is shown in 
Table 2.10. 
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IT CLUSTER 
CONCENTRATION
SAMPLE JOB TITLES 
CLUSTER SPECIALITY AREAS
Network Systems ? Network Design and Administration 
? Communications Analyst, Data Communication Analyst, 
Information Systems Administration, Information Systems 
Operator, Information Technology Engineer 
? Network: Administrator, Analyst, Architect, Engineer, Manager, 
Operations Analyst Security Analyst, Specialist, Technician, 
Transport Administrators 
? PC Support, Specialist, Systems Support Lead 
? Systems : Administrator, Engineer 
? Technical Support Specialist, User Support Specialist 
? Telecommunications Network technician            *New& Emerging 
Occupations
Information Support 
and Services 
? Database Development and Administration 
? Data: Administrator, Analyst, Architect, Management Associate, 
Modeler, Modeling Specialist 
? Database: Administration Associate, Administrator, Analyst, 
Developer, Manager, Modeler, Security Expert 
? DSS (Decision Support Services), Knowledge Architect 
? Senior: Database Administrator, Systems Analyst 
? Systems: Administrator, Analyst 
? Tester
? Technical Writer: 
? Desktop publisher, Document Specialist, Documentation Specialist, 
Editor  
? Electronic Publications Specialist, Publisher 
? Instructional Designer, Online Publisher 
? Technical Communicator, Editor, Publications Manager, Writer 
? Technical Support 
? Analyst, Call Centre Support Representative, Content manager 
? Customer: Liaison, Service Representative, Service Professional 
? Helpdesk: Specialist, Technician 
? Maintenance Technician, PC Support Specialist, PC Systems 
Coordinator, Product Support Engineer, Sales Support Technician, 
Systems Analyst 
? Technical: Account Manager, Support Engineer, Support 
Representative 
? Testing Engineer 
? Enterprise Systems Analysis and Integration: 
? Application Integration, Business Continuity Analyst, Cross-
Enterprise Integrator 
? Data: Systems Designer, Systems Manager, Warehouse Designer 
? E-business Specialist, Electronic Transactions Implementer 
? Information Systems: Architect, Planner 
? Systems: Analyst, Architect, Integrator               *New& Emerging 
Occupations
Interactive Media ? Digital Media: 
? 2D/3D Artist, Animator, Audio/Video Engineer, Designer, Media 
Specialist, Media/Instructional Designer 
? Multimedia: Author, Authoring Specialist, Developer, Specialist 
? Web: Designer, Producer, Specialist 
? Web Development and Administration: 
? Web: Administrator, Architect, Designer Page Developer, Producer, 
Site Developer, Specialist, Webmaster-Level 1&2     *New& Emerging 
Occupations
Programming and 
Software Development 
? Programming/Software Engineering: 
? Applications: Analyst, Engineer 
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? Business Analyst, Computer Engineer, data Modeler 
? Operating Systems: Designer/Engineer, Programmer/Analyst 
? Program Manager, Programmer, Programmer/Analyst, Project Lead 
? Software Applications: Specialist, Architect, Design engineer, 
Development Engineer, Engineer, QA Specialist, Tester 
? Systems: Analyst, Administrator 
? Test Engineer, tester 
Table 2.10: Building Linkages in IT Occupations Framework: For Entry Level,     
Technical, and Professional Careers Related to The Design, Development,  
Support and management of hardware, Software, Multimedia And Systems 
Integration Services 
(Source: North West Center for Emerging Technologies Skill Standard for 
Information Technology) 
 Bernadette Uzelac is Managing Director of  People at Work.  She has a 
Bachelor of Commerce degree from Deakin University and a Graduate Diploma 
in Organization Change and Development from R.M.I.T. recently wrote an article 
describing the trends of international recruitment. She describes the increasing 
globalization of the marketplace combined with an ever increasing shortage of 
skilled staff and advances in technology have resulted in large scale changes to 
recruitment practices throughout the world. Having recently returned from 
Singapore after meeting with recruitment industry colleagues from the US, 
Australia, Singapore, Malaysia and Hong Kong, it is apparent that the most 
significant changes to recruitment involve the development of Professional 
Employment Organizations (P.E.O.’s), the use of email and the internet for 
sourcing jobs and candidates and the continuing trend towards contractors and 
temporary staff. The recruitment industry is gearing up for these changes by 
developing strategic alliances and global partnering to ensure access to the best 
candidates world wide.
 Professionalism, technical competence and the development of world best 
practice are the hallmarks of successful recruitment consultancies. Organizations 
hiring staff continue to undergo massive change in striving to be competitive and 
profitable. Many organizations have moved to outsourcing all of their non-core 
activities. P.E.O.’s have emerged to manage multiple employee groups for 
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companies outsourcing the human resource function.  All employees from 
unskilled positions through to the CEO can, and are, outsourced.  This concept is 
quite different to the typical approach used by most temp agencies.  
Organizations of any size can benefit from this approach and employees, 
particularly those working in smaller companies, have much to gain from the 
combined benefits that a P.E.O. can offer as a large employer.  
 Increasingly, recruitment agencies are moving towards sourcing 
candidates through internet job boards enabling recruitment activity to occur in 
real time.  The ability to recruit internationally has been a huge development and 
boon for organizations using these services.
 In Asia, the concept of “a job for life” is rapidly becoming a vague 
memory as large scale retrenchment occurs and unemployment figures rise.  The 
growth in temporary and contract positions is a continuing trend and one that is 
already emerging as a significant growth area in Australia. Unfortunately, in 
Australia this growth has also brought with it unparalleled growth in the number 
of temporary hire firms, many of which lack the professionalism and skills 
required. As there is no licensing requirement for recruitment firms, virtually 
anyone can set up a business with little accountability for their actions.  The fact 
is that only a very small number of private employment agencies are part of the 
new “Job Network”.  The important philosophical difference between these 
services and the vast majority of private agencies is the focus.  Job Network 
agencies are contracted to find jobs for unemployed job seekers, therefore their 
key focus is on the job seeker.  Private agencies provide a service to employers 
using their skill, expertise, recruitment systems and networks to source the right 
candidates whether currently employed or not for their client companies.  The 
focus in this case is on the employer.  This distinction may be subtle but it 
represents a quantum difference in the two approaches and, consequently, the 
quality of the service provided to meet the expectations of employers.
 Information technology is a major growth area and positions will continue 
to emerge globally for skilled and qualified personnel. It is pleasing to note that 
Australia is at the forefront in many areas within the recruitment profession.  In 
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particular, we have a strong emphasis on delivering a quality service and in 
ensuring the technical competence of consultants.  Our industrial relations 
environment has meant that in Australia there has been an emphasis on ensuring 
that the right staffs are sourced which has resulted in quality recruitment 
techniques that are now in demand by overseas firms. 
 Dr. Andrea Bagares Mangundayao-Faculty, College of Advance Technology 
& Engineering, Technological, University of the Philippines-Taguig, (TUP-
TAGUIG), Metro Manila, Philippines conducted a study to determine the 
employability of technician education graduates of TUP-Taguig in terms of: Job 
Readiness, Job Relevance, and Competitive Advantage.  
This study answered the following specific questions: 
1) To what extent do the following Globalization-Ready factors facilitate learning in 
the Age of Globalization: 
1.1) Integration of Information Technology in the curriculum; 
1.2) Importance of accreditation level in Technician Education; 
1.3) Quality of educational materials; and 
1.4) Standards and modes of evaluation  
2) To what extent do the respondents perceive the following sustaining factors : 
2.1) Industry-Related:
a) Extent of compliance of the company in the linkage program;  
b) Depth of industry exposure/ experience to sustain the Technician Education;
c) Extent of task allowed to OJT students; and  
c) Technology type allowed for training use of OJT students
2.2) School-Related:
a) Curriculum: School-based subjects to meet the qualifications demanded by 
industry;
b) Teaching quality; and
c) Teaching methods and techniques 
2.3) Student-Related:
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a) Extent of development/ acquisition of knowledge; and 
b) Extent of acquisition of skills and work values of the technician graduates   
3) What is the level of employability of the technician graduates in terms of: Job 
Readiness, Job Relevance, and Competitive Advantage of the technician 
graduates of TUP-Taguig.
4) Singly or in combination, which of the following variables significantly predict   
 the employability in terms of: Job Readiness, Job Relevance, and Competitive 
 Advantage of the technician graduates: Globalization-Ready factors: Industry-
 Related, School - Related, and Student-Related 
Summary of findings 
? Globalization-Ready Factors 
 The three groups of respondents: industry personnel; faculty coordinators; 
and the technician graduates considered Information Technology, a very vital tool in 
education in the age of globalization. Thus, they perceived that IT tools should be 
integrated to “full extent” in the technician education curriculum to cope with the 
global trend in education. Further, the respondents believed that access of knowledge 
through the IT tools, like Internets, virtual reality and other computer-aided 
programs serve as advantage in pursuing educational goals in this new era of the 
world, when gainful learning experiences, quality, and productivity are gained 
through the power of Information Technology. Santos (2000) emphasizes: “Finally, 
the ultimate evaluator of quality education through distance learning (now, “e-
learning”) is the market forces. Organizations and corporations who are facing 
global competitiveness will hire only graduates who have obtained quality and 
excellent education. Moreover, accreditation level, quality of educational materials 
(printed or electronic), and standards and modes of student evaluation were 
considered “highly important” by the respondents. These are benchmarks that raise 
the quality and standard of education. 
? Sustaining Factors 
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  The Industry-Related factors, which describes “full compliance” of the 
participating faculty coordinator in the industry school training program to sustain 
technician education. This attests the faculty coordinator’s industry assistance within 
his field of competence, discussion of any problem of student or industry personnel, 
which may not be in consonance with program activities, and more importantly 
promotion of goodwill with the industry. The technician graduates had full industry
exposure, whose training capability provided them skills in handling machines; 
which was further enhanced by allowing them to perform “often” high and mid level 
industry works to “often” use top of the line and new line model technology, though 
at times they were allowed to use rehabilitated and old models. 
? The School-Related Factors 
The school had “fully” met the qualifications demanded by the industry 
through the school-based curricula-academic, laboratory, and workshop. The 
teaching quality, suggests a “satisfactory” rating; with “satisfactory” course content 
(as to being up-to-date and relevant); and realization of course objective. Mastery of 
subject matter on the part of the technician education specialists, however, attained 
“very satisfactory” rating. The traditional method of teaching had been “very 
satisfactory” tool in the learning of the students. However, the clamor on the use of 
varied “modern teaching tools”: use of computer-aided instruction, virtual classroom 
in learning workshop and laboratory activities, among others had been greatly 
expressed.
? The Student-Related Factors 
 Overall describes that the technician graduates were “fully” conversant with 
the actual work environment. They “fully” developed appropriate work values 
required by the job; “fully” acquired productive competence in the operation, thus 
they were able to “fully” maintain machines and related equipment used in 
specialized technology area. The technician education sustain ably provided the 
graduates with high job readiness. Thus, they were academically prepared, faced the 
work environment with self-confidence, more importantly, developed desirable work 
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attitudes and skills in planning and supervision. However, the graduates had 
moderate skills in the use of sophisticated machines and familiarization of the new 
methods. Moreover, they were employed to jobs highly relevant to their line of 
specialization; which further made them highly competitive technician graduates. 
2.4       Malaysian Job Market Trends 
 JobStreet.com is one of Asia's leading online recruitment companies 
describes that the latest Malaysian job market trends currently focuses on 
manufacturing and electronics industries which remains the top two industries with 
the most hiring activity. The top five industries that were hiring are shown in Figure 
2.11.
Manufacturing
Electrical & Electronics 
Computer / Information Technology (Software) 
Sales / Business / Trade / Retail / Merchandise 
Banking & Financial Services 
Figure 2.11: Top 5 Industries in Malaysia 
(Source: JobStreet.com, 2 August 2004) 
The top five job specializations that were in demand by employers were are shown 
in Figure 2.12. 
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Finance - General/Cost Accounting 
Marketing/Business Development 
Sales-Retail/General
IT/Computer - Software 
Engineering - Mechanical 
Figure 2.12: Top 5 Job Specializations in Malaysia 
(Source: JobStreet.com, 2 August 2004) 
For the IT industry the top skills and positions required by employees are shown in 
Figure 2.13. 
Top Skills needed by employers Top Positions needed by employers 
Java Software Engineer 
Oracle Project Manager 
UNIX System Engineer 
C++ Language Technical Writer 
Visual Basic System Administrator 
MS SQL Server Network Engineer 
J2EE System Analyst 
SAP Java Developer 
SQL IT Executive/Administrator 
ASP Database Administrator 
Figure 2.13: Top Skills & Positions needed by Industry in Malaysia 
(Source: JobStreet.com, 2 August 2004) 
Emerging new careers  
Some of the new careers that is introduced in the IT industry are such as: 
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? Chief Information Security Officer  
? Information Architect. (Taking content and creating a structure to present that 
 content to an audience. Wear different hats, either project manager/web 
 designer/writer ) 
? Bioinformatics Specialist / Genetic Engineers. Genetic engineering, gene 
 splicing, the human genome, bioengineering. (Understanding of the 
 programming and coding of life has created a boom in career opportunities 
 for people with science backgrounds) 
? Contact Centre Managers. (Setting up and managing a contact centre 
 encompassing everything from staff recruitment and personnel management 
 to technical understanding of the options available, and the all-important 
 customer relationship management. Handling strategic issues as well) 
? Technical writers
2.5 Impact of Online Recruitment Agencies in Malaysia 
As the Internet became popular, the first wave of e-Recruiting innovation 
was the creation of career sections on corporate web sites. This practice enabled 
companies to pass vacancies and receive applications from talents worldwide 
without geographical and time limitation which substantially reduced the cost and 
time involved for sourcing candidates. Internet recruitment is one of the fastest 
growing areas on the internet. Here are some reasons why more and more companies 
are using the internet as a recruitment method. 
? Cost Savings
 Internet recruitment is far cheaper than traditional press advertising, in some 
 cases by as much as 90%. As a result it can significantly reduce the cost per 
 hire. 
? Speed
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 Job advertisement can be published on the internet at anytime and start to 
 receive applications straight away.  
? Reach
 People are trying one way or another to get access to the internet. Most of the 
 users potentially looking to change jobs and no other medium can give that 
 sort of reach. 
? Flexibility
 By advertising jobs on the internet, there are  more available space compared 
 to using the traditional media. This means more information about the 
 vacancies and the company, including company values, employee profiles, 
 benefits etc. 
? Application Process
 Applicants can apply through a job-site or directly through the own web-site.
? The traditional media 
  When internet recruitment first started it was suggested by some that it would 
 signal the end of the traditional media. This never happened.  
   
 Today, companies who use a mix of traditional and internet recruitment 
advertising, are typically finding more success that those who use either method in 
isolation.
  By simply running a slightly smaller sized advertisement in the traditional 
media, these would easily cover the online recruitment costs.  
2.6 Example of Online Job Recruitment Agencies 
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? JOBSTREET.COM
 JobStreet.com is one of Asia's leading online recruitment companies and 
operates the popular career site, www.jobstreet.com, with over two million members. 
JobStreet.com has physical offices in India, Singapore, Malaysia and Philippines and 
a customer base of over 10000 corporations operating in Asia. In 2001, it won the 
2000 Asia-Pacific Multimedia Super Corridor Information Technology & 
Telecommunications Awards for the Best Software Applications category for its 
ASP-based SiVA recruitment management application.  
 At the Malaysia Internet Awards, JobStreet.com was twice named the 
Internet Company of the Year. JobStreet.com also bagged an award in e50 Singapore 
organized by Accenture and Business Times and it ranks top five among e50 
dotcoms in Singapore in 2001. JobStreet.com India has been also chosen the top job 
site in India by the Week, India's number one best selling weekly news magazine. In 
Philippines, JobStreet.com won the Webby Judges' and People's Choice Award for 
the Services category in the prestigious 4th Philippine Web Awards. 
Other important facts: 
? Third-time sponsor of the Malaysia Career and Training Fair series (2002-
 2004)  
? Founded in 1995, now with 165 employees in eight offices in four countries
? Clients: More than 10000 multinational and regional companies  
? Jobseekers/members: More than two million members since 1995.  
? Page views: Over 40 million per month  
 JobStreet.com provides end-to-end solutions for human resource departments 
seeking to recruit quality candidates quickly and efficiently. Some of the services 
provided by JobStreet.com to both employers and job seekers include:
? LiNa - which is a job-matching and notification artificial intelligence 
programme for employers and job seekers; LiNa will inform jobseekers of positions 
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that match their profile from JobStreet.com's online database of over 10000 positions 
across Asia Pacific.
? SiVA, Recruitment Management Application - a sophisticated ASP-based 
software which automates all resume-handling tasks through the Internet. These 
tasks include sorting, processing and storing of resume, scheduling interviews, 
sending personalised acknowledgement letters, collaborating with other departments 
in the evaluation process and online testing.
? JobStreet IMPACT - which provides an online application facility to 
conventional recruitment advertisements on newspapers or on corporate recruitment 
home pages.  
? JobStreet CAMPUS - A service aimed at fresh graduates placement and a 
virtual meeting place essentially targeted to both employers and fresh graduates.  
? JobStreet Online Testing - which filters candidates through the application of 
customisable online tests and delivers a consolidated database of scores and 
candidate answers
? JobStreet Salary Report - First online salary information tool for human 
resources professionals in Malaysia, offering real-time access of current salary data 
for industry benchmarking and comparisons.  
? JobStreet Employment Confidence Index (JobStreet ECI) 
 An index that has been tracking jobseekers' confidence levels since 1998. 
The index is measured by polling the jobseekers who throng JobStreet.com's 
website.
? Confidentiality 
 JobStreet.com is the first online recruitment company in Asia to be awarded 
the prestigious TRUSTe certification for Internet web site privacy and 
confidentiality.  
? JOBSDB.COM
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JobsDB.com is today the leading online recruitment network in Asia Pacific. 
By harnessing the speed and global reach of the Internet, JobsDB.com has designed 
and developed a powerful recruitment medium, which brings employers and job 
seekers together and allows them to interact directly for fast, efficient and cost 
effective recruitment.  
 Founded in 1998, JobsDB launched its services in Hong Kong in September 
in the same year. With headquarters in Hong Kong, it quickly expanded its 
operations and is today the leading provider of online recruitment services in Asia 
Pacific with the widest network coverage, spanning Australia, China, Hong Kong, 
India, Indonesia, Korea, Malaysia, Philippines, Singapore, Taiwan, Thailand and 
USA. Today, the JobsDB Group employs over 450 staffs across the region.  
 JobsDB believes in regional network supported by local services. Its 
extensive network is backed by local service and localized content to meet the needs 
of individual territories. Its aim is to provide the best product and services in the 
region.
 Over the years, JobsDB has built one of the largest and most comprehensive 
databases in Asia Pacific with over 4.3 million job seeker members and over 145,000 
corporate clients.
Job seekers can utilize JobsDB's services either as a registered member or as 
a visitor and explore constantly updated employment opportunities at home or across 
the region.
 For employers, JobsDB offers an extremely convenient, efficient and cost 
effective platform for business recruitment through a Recruitment Management 
System and access to a continuously expanding job seeker database.  
 JobsDB is at the forefront of technology. Recognizing the growing trend of 
companies recruiting through its own corporate web sites, JobsDB has developed a 
solution that is highly flexible and customizable which enables companies to build 
its own system based on individual requirements to automate and streamline the 
entire hiring process online.
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Interactive Recruitment Network
? For Job Seekers
JobsDB provides them with one of the most advanced and powerful online 
job searching systems to look for jobs and to manage their job applications with 
user-friendly ease and privacy. The system enables job seekers to view their 
application history and status upon log in, to clipping prospective jobs in their home 
countries and across the Asia Pacific region on JobsDB’s network, to attaching cover 
letters with resumes, to applying for jobs with a click of a mouse, just to highlight a 
few of its many comprehensive features. JobsDB through its regional network offers 
to job seekers extensive, constantly updated employment opportunities across Asia 
Pacific.
? For Employers
JobsDB offers to employers the most efficient and cost effective recruitment 
medium covering 12 countries and territories across the Asia Pacific. Companies can 
post local or cross border job advertisements through a sophisticated Recruitment 
Management System (RMS) with advanced features such as Filtering, Automatic 
Candidate Alert and Candidate Search to access the largest talent database in the 
region with over 4.3 million job seeker members.  
It provides companies with wide geographical reach and access to a greater number 
of talents than traditional recruitment methods, enabling them to efficiently reduce 
the costs and time of the recruitment process. With JobsDB’s web site being visited 
by over 1.8 million individual visitors on a monthly basis, companies can expect top 
exposure for jobs posted advertisements.  
? JobsDB Dimension
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 JobsDB Dimension is a turnkey, ready to use e-Recruitment solution that 
allows corporate clients to build and customize a system which suit their own 
organizational structure and business requirements. Job specific resumes and 
questionnaires can be created to collect precise information from applicants and all 
data collected will be stored in a centralized database for effective filing, sharing, 
filtering and future retrieval.  
 One of the solution’s unique features is that it supports multiple career web 
sites in any language desired. The solution provides an automated workflow that 
handles the entire recruitment process online, from internal approval for job 
requisitions to issuing offer letters. By developing advanced Internet technology, 
JobsDB Dimension provides a centralized platform which improves the efficiency 
and effectiveness of the recruitment process. 
? JobsDB Online Advertising
 With a database of over 4.3 million job seeker members and 145,000 
corporate clients across Asia Pacific, the JobsDB Online Advertising Program is a 
unique channel with performance tracking capability that enables advertisers to 
promote products and services to a highly targeted group of audience in a rapidly 
growing market.  
 Interactive Link, Advertorial and Email Campaign combine the benefits of 
broadcast and print advertising with virtually no limitation, providing an efficient 
and cost effective promotional channel for advertisers to attract potential customers 
anywhere and anytime.  
As a conclusion from the example of online recruitment agencies, it is clearly 
showing that the main task of these companies are only performing or providing the 
match for graduates to obtain a particular job. Apart from that they don’t really 
provide a mechanism or a tool to provide a query on the trends, requirement by 
industries and job analysis kind of information. Realizing the fact that these are the 
information which very critical for every aspect of users identified in the problem 
statement for this project.  
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2.7 Types of IT graduates produced by Institutions of Higher Learning 
2.7.1 Universiti Sains Malaysia (USM) 
 Computer Science at USM began with a course in programming in 1974. It 
has since developed into a specialization in Computer Science under the Bachelor of 
Science (Mathematics) Honours degree, and eventually the Bachelor of Science 
(Computer Science) (B.Sc. (Comp.Sc.)) degree with Honours was offered. 
Beginning in the 1983/84 session, after a complete revamp of the curriculum, the 
Bachelor of Computer Science (B.Comp.Sc) degree with Honours was offered to 
replace the B.Sc. (Comp.Sc.) degree.
 B.Comp.Sc. (Hons) USM has achieved significantly in producing highly 
qualified graduates that have been widely accepted by both the public and the private 
sectors. An important contributing factor to this success is its strong curriculum, 
which always strives to achieve a balance between the teaching of the theory of 
computing and exposure to practical aspects (Source: www.usm.my). The 
curriculum has been continually updated in accordance with current technology. For 
instance, in the 1992/93 session a new curriculum which was more up-to-date was 
implemented, and in the 1994/95 session, it was further modified to conform to the 
University Academic System (SPU). 
Graduate and Career Profiles 
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 The Bachelor of Computer Science degree (Honours) has been designed to 
allow students to tailor the programme to suit their particular interests, needs and 
instants. There is a choice of three main areas of specialization namely:  
? Computing and Software Engineering 
 This specialization brings together the computing and theory of computing 
aspects with software engineering. Software engineering is the application of 
engineering principles to the software production process, with the ultimate objective 
of quality. Therefore the major themes of this specialization are theoretical 
foundation and practice in software engineering, programming languages, artificial 
intelligence techniques, and students may choose to study other topics such as 
Digital Media Processing, Knowledge Management and Engineering, Natural 
Language Processing, Automata Theory, Formal Languages and Medical 
Informatics. 
?  Information Engineering 
 The Information Engineering specialization provides an in-depth 
understanding of the role that information systems and information technology play 
within an organization and the methodology for the development of related software 
systems. While it is primarily a computing discipline it involves the understanding of 
organization, management, information and the information needs of organizations 
as well as the management, development and engineering of information systems. 
Lately multimedia elements have been playing an important role in this area. 
Consequently, students will study management of information systems, management 
of databases, multimedia systems and may choose to study other topics such as 
Project Management, Decision Support Systems, Intelligent Systems, Computer 
Graphics and Visual Computing, Hypermedia and Multimedia Information Systems. 
? Computer Systems & Technology 
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 This specialization focuses on the devising of integrated hardware and 
software solutions to computing problems. Therefore, the specialization area 
includes the study of computer architecture, distributed processing, networks, 
advanced operating systems, compilers and students may choose to study other 
topics such as Microprocessors, Embedded Systems, Networks Management, 
Networks Security and Principles of Parallel and Distributed Programming. 
 The specialization areas together with the common core courses have been 
carefully designed to ensure that graduates will have the widest choice in their later 
careers in business, industry, public sector, research and education, occupying a 
variety of positions such as System Analyst, Analyst/Programmer, System Engineer, 
Software Engineer, Information Systems/Information Technology Officer, Database 
Administrator, Network Manager, Network Engineer and Research Officer. 
2.7.2 University Technology of Malaysia 
Since its establishment Universiti Teknologi Malaysia (UTM) has committed 
itself to developing and enhancing various academic programs in the area of science 
and technology in Malaysia. The University has also been a major contributor 
towards research and development (R & D) and industrial technology. (Source: 
www.utm.my) 
 UTM's goal is to become a world-class university in a multi campus setting, 
one of the very best public universities in the nation. The University is pursuing a 
more dynamic role in R & D and the academic program at postgraduate level would 
reflect the R & D efforts in the years to come.  
 As a future in this university, the graduates would be representing the cream 
of the society and therefore will be expected to contribute towards the enhancement 
of reputation and credibility of this progressive institution (source: www.utm.my). 
The academic programs we offer will not only provides a wide range of courses to 
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suit your individual needs and ambition, but will also nurture your sense of purpose 
and vision. 
 Most University based software engineering curricula do not adequately 
provide technologies, which would increase the competitive edge of the country’s 
industrial sector.  An effective software engineering course requires participants to 
undergo intensive practical training in order to acquire the industrial based 
experience.
The courses conducted by the Faculty of Computer Science and Information System 
includes (source: www.utm.my): 
? Computer Graphics & Multimedia 
Computer Graphic and Multimedia has contributed in the field of animation, 
 visualization, education and medical. Therefore, this course has been 
 designed in order to fulfill the industry needs in the mentioned area of 
 specialty. 
? Software Engineering
 The main purpose of this course is to develop quality software’s with 
 minimal cost by using proper software methodology, tools and techniques.  
? Industrial Computing & Modeling 
 Due to the economic crises in the mid 80’s, the government introduced a 
 new industrial revolution to upgrade the industrial sectors. The main purpose 
 is to produce IT Technocrats
? Computer System & Communication 
 Goal of Department of Computer and Communication System is to be a 
 catalyst in order to be an excellent education institution in information 
 system field.   
? Information system 
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 This course emphasizes on planning, managing, developing and furthermore 
using the information system and technology according to organizational context in 
order to give competitive advantage in today’s information era. The main research 
area includes planning and managing information system; information retrieval; 
knowledge and management; database modeling and management; data mining, 
decision making; collaborative environment development; and application and 
business computing technology.
 The Faculty of Computer Science and Information System incorporate a few 
 other institutes working together, which include: 
? CASE (Centre For Advanced Software Engineering) 
 CASE champions in Real-time software engineering technology, which 
 conforms to the highest international standard in software development (U.S. 
 DOD-Std-2167A).  It offers training in every important aspects of software 
 development.
 The core business of the Centre is a practice of the Real-time Software 
 Engineering Technology which conforms to the highest international 
 standard in software development (U.S. DoD Std-2167A). The programs 
 delivered by the Centre include:  
? Undergraduate studies in Software Engineering
? Post-graduate studies in Software Engineering
? Continuing education/ Short courses   
? Research and development
? Software consultancy
? Partnership in software development   
To promote professional software engineering culture in Malaysia as a 
vehicle for the country to position itself in the global software industry;   
To offer various world class training programme with emphasis on skill and 
practical development;   
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To provide consultancy in software engineering, particularly on real-time 
software engineering.
 In meeting these goals CASE promotes its expertise and technical 
 capabilities in its effort to become a centre of excellence, majoring in the 
 following specific areas;  
? software engineering methodology: the Centre will make use of one 
 of the most recognized software engineering standards in the world 
 DoD-Std-2167A, developed by the US Department of Defence 
? software engineering techniques and tools: the Centre will adopt 
 software engineering techniques and tools widely used in the US and 
 European industries, e.g.:SART according to Hatley/Pirbhai; StP tool, 
 Object Oriented Design according to Booch, Testing techniques and 
 tools, e.g. ATTOL and Logiscope; and a suite of other tools primarily 
 by Rational 
? real-time concepts: the Centre will specialize in the real-time software 
 as opposed to the other software fields like PC Applications and 
 traditional information system software;   
? software project and configuration management: experienced 
 software developers and managers from Europe and ASEAN industry 
 will conduct project management, configuration management and 
 Capability Maturity Model (CMM) modules.
? Advanced Information Technology Institute (AITI) 
Its mission is to become: 
? Centre for the Generation and Dissemination of Knowledge. 
? Conduct of FSKSM's Knowledge and expertise to the public. 
? The fund generation is to help meet UTM's fund generation targets. 
? Fulfill the 'World Class University' Attributes and CSF's. 
Contributing to the 'Total Learning Environment' in FSKSM/UTM's 
at by bringing/providing access to latest technology, skills and 
experience.
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2.7.3 University Malaya 
 In April 1993, the University Senate agreed to the formation of the Computer 
Centre Study Board.  The Board proposed the establishment of a faculty to be called 
the Faculty of Computer Science and Information Technology (FCSIT).  The 
existing Computer Centre was to be annulled and replaced by a Computer Services 
Division which was placed under the Chancellery.  On September 22 1994, the 
University of Malaya Council agreed to the formation of the Faculty of Computer 
Science and Information Technology (FCSIT), and the Computer Services Division. 
  The Bachelor of Information Technology programme started in the 1996/97 
academic session, with an initial intake of 50 students.  In 1997, the Faculty 
established four Departments, Artificial Intelligence, Software Engineering, 
Information and Library Science, and Computer Systems and Technology.
The Objective of the Faculty is to be at the forefront of knowledge in the field of 
Computer Science and Technology by:  
? Contributing to nation building through quality research work, which relates 
 closely to the needs of the user community.  
? Producing graduates of high esteem, versatility, competitiveness and 
 innovation who can explore and utilize the latest in technology and resources 
 for the progress and prosperity of the nation. 
? Working together with local and international industries to enrich the 
 approaches in using technology to increase national productivity.  
POSTGRADUATE PROGRAMMES  
? Doctor Of Philosophy -  PhD
? Master of Computer Science  
 Information & System    Computer Networking & Data   
     Communication   
     Multimedia         Software Engineering   
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? Master of Information Technology 
 Information Technology   
? Master of Library & Information Science 
   Library & Information Science  
? Master of  Software Engineering 
    Software Engineering  
 UNDERGRADUATE PROGRAMMES  
? Bachelor of Computer Science 
   Artificial Intelligence      Management Information & System  
   Software Engineering    Computer Networking & System  
? Bachelor of Information Technology    
   Management    Multimedia  
   Information Science  
   MINOR PROGRAMME   
? Minor of Information Technology   
    Information Technology 
2.7.4 Asia Pacific Institute of Information Technology (Apiit)  
  The Asia Pacific Institute of Information Technology (APIIT) was 
established to offer a complete portfolio of IT education and training programmes, 
consulting services and research & development activities in IT. APIIT is Malaysia's 
specialist higher education centre for Information Technology (IT).  
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 Initiated by the Government and in collaboration with the IT industry in 
Malaysia, supported by the Ministry of Science, Technology and Environment, 
approved by the Ministry of Education and funded by the Sapura Group, the 
formation of APIIT is a milestone in the development of IT higher education in the 
region.
 APIIT offers a complete suite of high quality courses in information 
technology ranging from focused PC appreciation and specialized IT programmes to 
Diploma, Bachelor's degrees and postgraduate Master's degrees. APIIT's courses are 
recognized by various universities in UK and Australia for further graduate and 
postgraduate studies. APIIT also undertakes research & development projects in 
conjunction with local and overseas partners 
B.Sc. (Hons) in Computing :
Computing    Internet Technology   
Multimedia    Software Engineering  
Business with Information Technology Programmes
B.Sc. (Hons) in Business Computing 
B.Sc. (Hons) in Electronic Commerce 
Integrated IT and Business Programmes
B.Sc. (Hons) in Business Computing 
B.Sc. (Hons) in Business Information Technology  
B.Sc. (Hons) in Electronic Commerce 
Masters Degree Programmes:
M.Sc in Technology Management  
M.Sc in Software Engineering 
M.Sc in IT Management  
M.Sc in IT Multimedia Application Management 
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 APIIT graduates can look forward to first class jobs in top organizations and 
MSC companies when they are ready to join the IT and business world as 
professionals. In fact, they are much sought after since the high quality of APIIT 
courses has gained widespread industry acceptance and respect. APIIT graduates 
will always have the edge of higher marketability and an excellent start to their 
chosen career. The record shows that APIIT graduates are employed by blue chip 
companies such as Hewlett-Packard, John Hancock Life Insurance, Citibank, Great 
Eastern Life, Fujitsu; IBM; American Express; Maybank, Genting Resorts, MAXIS, 
Southern Bank, among others. Companies send in requests for applications even 
before the students graduate; APIIT then matches student profiles to jobs available 
using information compiled on both students and companies. APIIT's job placement 
programme assures both students and prospective employers that the ideal candidate 
will be found for the specific job. 
 As a conclusion, it is quite clear the institutions provide courses that are very 
much a like and furthermore, some of the courses conducted are not so popular 
currently and enrollment is low. The institutions should be brave enough to introduce 
new courses circulating IT industries and further try to look into future trends. This 
will enable new technology skills available when the time arises.   
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2.8 Summary
 IT employment has become a major trend in every industry concern. The use 
of IT as benefited many industries towards gaining competitive advantage. In order 
for industry to stay ahead of business, it is important for IT graduates to have the 
relevant skills well blended with the type of requirement the particular industry 
requires. Therefore, the institute of higher learning has to be well prepared to offer 
IT courses and produce graduates that match the industrial requirements. As a whole, 
there should be a relationship between these three entities; graduates, industry and 
university.
 The study also gives an overview of the IT graduates supply and demand in 
Malaysia. Apart from that, recognizes the popular industry in relation to the need of 
IT graduates especially in manufacturing, banking, medical and others industries. 
Next, it also takes a look at some of the online job recruiting agencies on how do 
they screen and match the job for the industry concern and the advantages of 
successfully implementing ways or features to increase the employability of the IT 
graduates.
 The study also incorporates on how different university measures the 
employability of IT graduates in terms of Job Readiness, Job Relevance, and 
Competitive Advantage. In addition due to globalization, the trend of IT employment 
has changed tremendously. The study also takes a closer look at the type of IT 
courses conducted in a few local and private institutions in Malaysia. The direction 
of the courses towards producing graduates with well equipped skills in job securing.
 From the study it can be noted that there should be a way of representing all 
these data in a more systematic manner by using a web based service which can 
provide all the useful analysis and listing of various data in a much useful manner. In 
which, the web-based system can derive listing of job requirements based on the 
industry requirements. Apart from that, analysis on the trend of jobs currently 
available in market and required by different industry and the trend of IT jobs 
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required in the future. Other than that, lists the popular courses conducted by 
institution and in relation shows the type of graduates produced by the institution. 
 By having a web-based service which incorporates online survey and 
capabilities of churning analysis reports, it can create a better flow in terms of 
institution producing graduates with suitable  skills to fit into the job as per the 
industry requires. Next, the industry gets the suitable candidate to carry out the task 
in a more appropriate manner. And, most importantly, the institution can work 
simultaneously with the industries concern to monitor and upgrade the curriculum 
based on the industry’s job demand. Nevertheless, a relationship is created and 
everyone benefits from the flow.  
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CHAPTER 3 
METHODOLOGY
3.1 Introduction 
 A methodology formally defines the process that is going to be used to gather 
requirements, analyze them, and design an application that meets them in every way. 
There are many methodologies, each differing in some way or ways from the others. 
There are many reasons why one methodology may be better than another for a 
particular project. For example, some are better suited for large enterprise 
applications while others are built to design small embedded or safety-critical 
systems. On another axis, some methods better support large numbers of architects 
and designers working on the same project, while others work better when used by 
one person or a small group.   
The software development life cycle used in the entire project is Waterfall 
model.
3.2 Project Methodology
 Methodology is a collection of techniques for building models and it is 
applied across the development of a software life cycle. There are a few categories of 
software development methodologies such as: Object-oriented Methodology 
whereby systems are modeled as a collection of cooperating objects; Structured 
Methodology that are based on functional (algorithmic) decomposition; and also 
Data-driven Methodology by which the structure of system is derived by mapping 
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system inputs to outputs. A good software design methodology provides at least 
three models, which are structural model, functional model and control model. The 
research operational framework for this study is illustrated in the Figure 3.2. The 
methodology adopted in this project would be systems development live cycle using 
waterfall model. Whereby, the analysis is carried out by means of three sets of 
surveys for the IT graduates, institutions and industries. And, the development 
focuses on the creation of the online survey and analysis system. 
3.2.1 Research Proposal 
 The research proposal is the initiation phase of conducting this study. The 
title is selected and the basic scope and objective of the study is being determined at 
this stage. Once the proposal is being approved, the subsequent processes can be 
carried out, which are current system analysis and literature review. These two 
processes are parallel in order to achieve optimum time usage.  
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Design of Study 
Planning  
Requirement Analysis 
& Specification
Testing  
Coding 
Implementation  
Report Writing 
Research Proposal 
Literature Review 
System Development  
 System Analysis 
System Development
Methodology Selection
Figure 3.2: Operational Framework 
3.2.2 System Analysis 
 Firstly, before going on into detail about how the system development is 
going to be carried out, an understanding on the IT sector in Malaysia, trends of the 
industry, impact from universities was done. This is achieved by conventional 
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traditional method: survey, observation, reading and collecting relevant 
documentation. Based on the information gathered, many issues can be highlighted 
in terms of providing a link to create some relationship between the three entities (IT 
Graduates, Industry and Institution). By this many problems can be resolved and 
improves the gap amongst them. 
3.2.3 Literature Review 
 Literature review is one of the important methods that could contribute a lot 
of ideas to develop and designing a computerized system. Journal, articles, books 
and Internet are the sources of this literature study. The information collected from 
literature review range from the basic of system development, concept, method, 
techniques and current trends of development, in which all of these can be used as 
references and sources for new innovative ideas for developing the proposed system. 
The literature review conducted for this study is already presented in Chapter II. 
3.2.4 System Development Methodology Selection
 In order to develop a well-designed system, a systematic approach is needed.  
This is where we need to determine which system development methodology to use. 
After doing some research and literature survey, the development methodology is 
determined to be based on structured systems analysis and design which uses the 
Waterfall Model.  
The justification for choosing the above mentioned approach is that waterfall 
approach has its strength especially for project that has limited time and budget. 
Although its weaknesses of inflexibility, the loss of intangible knowledge between 
phases, discouragement of team cohesion, and the tendency to not discover design 
flaws until the testing phase, still this approach has proven its natural and logical 
 47
processes which most of the methodologies adopted the processes but with some 
enhancement with the original waterfall lifecycle.  
As mentioned above, Waterfall project proceeds according to clearly defined 
phases; a preceeding phase must be completed before the next starts; phase 
completion is judged by the outcome of the phase matching the requirements defined 
by the previous phase. This is natural and logical - how rational and careful people 
proceed: `look before you leap'. Not that all software developers, or project students, 
are rational and careful; and it is easy for the inexperienced to misjudge the levels of 
complexity, novelty or risk. Normally, at each phase, testing will be done to ensure 
all the requirements are met before proceed to the next phase in order to minimize 
error at the end of the lifecycle.  No doubt with different team handling for each 
phase might misinterpret some of the requirements because they are not involved in 
gathering of the requirements, proper, clear and detail documentation should be 
emphasized from the beginning of the project for all phases.  As a result, during the 
testing phase after the software developed, it can be done faster with minimal 
changes and also during the deployment, it is hope to have minimal system errors 
too.
3.3 System Development
The systems development is based on the Waterfall model. The Waterfall 
Model (Kendall & Kendall, 1998) is illustrated in the following Figure 3.3.
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Requirement analysis 
& specification 
Systems Design 
Implementation & 
Maintenance 
Planning 
Coding 
Testing 
Figure 3.3: Overview of Waterfall Model 
The phases involved in the Waterfall model are described as follows: 
3.3.1 Planning  
 The entire project is planned, involving task to be performed from day one 
right up to the completion day. The plan has to comply with the amount of time 
allocated. The time frame is allocated for every task to ensure that the project 
proceed accordingly with the schedule. The schedule is presented in the Gantt chart 
as illustrated in Appendix A.
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 As the project is divided into two parts (Project 1 & 2), the project is carried 
out in two semesters. There is two Gantt chart’s showing the activities for project 
1and project 2. 
3.3.2 Requirement Analysis and Specification 
In this phase, the objectives, constraints and scope are identified. Objectives 
state the benefits the system will provide; such as the various analysis on the 
elements of IT graduates, industries and institution will be catered. This includes 
skills requirements, job popularity, trends of current and future skills and others. The 
study also covers areas to enhance the graduate employability to meet the demands 
of industry, reduce unemployment and allows graduates to be more aware of the 
current and future IT trends. These also keep IT graduates updated with the latest 
knowledge on skills and also promotes curriculum in the institution to be reviewed 
time to time to reflect the latest information and syllabus.  
 Constraints states the limitations involved in the project for instance, time 
and resources. The time spent to undertake this project is too short due various 
factors such as classes, assignments, projects and examination for other subjects.  
 The scope of the project involves the boundaries to complete this project 
which includes elements like the study only concentrates graduates with IT 
background. The solution to the problem uses an online survey to capture the data 
for the category of users (IT graduates, representative from institution and industry). 
Based on the data, various analyses can be produced. The analysis produced, can be 
used to make various decisions and provide answers to the issues circulating the IT 
graduates, industries and institution.
 The specification identifies the problem description, solution to solve the 
problem, the users of the system and the intended product description.  In this study, 
the problem is to find a solution on how to create an inter-relation between the 
institution, industry and IT graduates. In this scenario the 3 entities should have a 
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relationship in order to exchange data to improve the flow. For instance, this can be 
achieved through an online survey and processing the input from the survey into 
some analyses which will be very meaningful and provide many improvements.  
3.3.3 System Design
3.3.3.1 Data Collection Method 
 Surveys are important tools in the evaluation process. In this study, survey is 
used as the tool to gain information and responses from different perspective. The 
surveys conducted involved 3 categories of users: IT Graduates, Institution and the 
Industries concern.
  A well-crafted survey asks questions in a variety of ways. There are two 
basic types of survey questions adopted for this project which is open-ended and 
closed-ended. Open-ended questions are questions to which there is not one definite 
answer. Open-ended questions may be a good way to break the ice with a survey, 
giving respondents an opportunity to answer in their own words. The responses to 
open-ended questions can be very useful, often yielding quotable material (Fink, 
1995). The drawback to open-ended questions is that the responses are more difficult 
to catalogue and interpret (Fink, 1995).
The other type of survey that has been adopted is closed-ended question 
which has a finite set of answers from which the respondent chooses. One of the 
choices may be "Other." It is a good idea to allow respondents to write in an optional 
response if they choose "Other." The benefit of closed-ended questions is that they 
are easy to standardize, and data gathered from closed-ended questions lend 
themselves to statistical analysis (Fink, 1995). The style used is Multiple-choice. The 
multiple-choice questions are easy to be designed and include specific directions 
about how many answers to select directly after the question. 
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There are two methods of survey which is carried-out: 
? Web-based survey 
 Web-based surveys are considerably less expensive to conduct than 
traditional mail and telephone surveys because they do not include costs for design, 
printing, postage, mail house, telephone, call personnel or data entry. It can be 
viewed 24/7. But, there are some drawbacks; which includes is no reliable way to 
determine whether the e-mail was delivered and/or read. The recipient may not 
answer the survey in a truth manner. The survey might also reflect a bias collection 
of sample data. E-mail may not reach the recipient due to several factors, not all of 
which are under the recipient's control. E-mail programs may be configured to 
automatically delete certain messages before they are delivered. Another possibility 
is that Internet Service Providers may block an emailed survey perceived as "spam."  
? Traditional Survey (print/mail/telephone) 
Approximately 90-95% of all households have telephones (Miller, 2001). To 
generate a sample for this project, a list of phone numbers were used (containing 
known and unknown individual). But, this is relatively high cost and time 
consuming, in addition households do not prefer to receive these types of calls.  
Phone survey uses a sampling method that is similar to that used for mailed surveys. 
The mail survey is also used to send survey to industries and institution where they 
require some kind of formal requisition. It provides valid verification compared to 
email/web based survey. 
 The project uses both methods to reduce the possibility of the drawback 
suggested for each method and to collect the best means of sample data. The data 
collection or survey is an on going task even though the project is divided into 2 
parts (Project 1 & 2). This is because in order to perform the analysis function, it is 
necessary to require a large collection of data with various combinations of records 
from the survey. 
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During the initial stage the survey was posted on line through three different free 
websites (e.g. www.survey.net) for the data collection. The data collection during the 
initial stage was through e-mail. Whereby the respondents will submit the survey 
responses by clicking the submit button on the survey and the responses will be 
saved and posted to the e-mail address from time to time. Later it is transferred to the 
MS Access database. 
The surveys which are used in the project are as follows: 
? The survey questions in detail for IT Graduates is attached in Appendix B
Sample of the questions are as follows:
Q1. Please select your gender: 
A. Male
     B. Female 
Q2. Where did you pursue your degree: 
  A. Local public Institution 
        B. Local private Institution 
        C. Foreign Institution 
D. No preference 
Q3. Which pole of  IT occupation are you attached to: 
A.   Software Developer 
        B.   Software Engineer 
        C.  Research & Development 
D.  Lecturers 
E.  Computer Programmer 
F. Systems Analyst 
G. Technical Support 
Q4. Which highest qualification do you have: 
A. Ph.D 
        B.  Master’s Degree 
        C.  Bachelor’s Degree 
D.  Higher Diploma 
E.  Diploma 
F.  Certificate 
 53
? The survey questions in detail for Industry representative is attached in 
Appendix C
Sample of the questions are as follows:
Q1. Type of organization 
A. Local Public Sector 
B.   Local Private Sector 
C. International/MNC 
Q2. What type of IT job cluster is required in your industry in the future?
         A.  Database Administration & Development 
       B.  Digital Media 
         C. Network Design & Administration 
          D. Programming and Software Engineering 
          E. Technical Support 
F. Technical Writing 
G. Web Development & Administration 
H. Enterprise System Analysis & Integration 
Q3. Do you re-train your IT graduates due to insufficient skills? 
 A. Yes    
 B. No 
Q4.Does the organization provides placement / internship for IT Graduates? 
   A. Yes    
   B. No 
 54
? The survey questions in detail for Institution representative is attached in 
Appendix D
Sample of the questions are as follows:
Q1. Which category does your institution fall into: 
 A. Local Public Institution  
 B. Local Private Institution 
Q2. What is the highest level of IT Course conducted at the institution:  
         A.  Ph.D 
B. Masters Degree 
                     C.Bachelor’s Degree 
D.Diploma & Higher Diploma 
E.Certificate Course 
Q3. How often does the institution review the curriculum? 
 A. Yearly  C. Every 3 years 
 B. Every 2 years  D. Between 3 to 5 years 
 The system design includes activities involving representing the requirements 
in a diagram (as described in Chapter 4). The overview of the system is described in 
a context diagram. And, all the details processes are detailed in the data flow 
diagram (which includes Level 0, 1 and 2). The details of the systems design phase 
are discussed in Chapter 4.
 A horizontal prototype of the sample screens are attached in Chapter 4. Apart 
from this task, the hardware and software requirements are also determined at this 
stage along with a picture of the overall system architecture shown in Chapter 4 
(Figure 4.3). By the end of this stage, the relationship between the hardware, 
software and the associated interfaces can be identified.
 55
3.3.4 Coding 
In this phase, the detailed design is transformed into system deployment.  
Whereby, the system development/coding will be carried out. This involves creating 
the user interface screens, linking users to the online survey questions and creation 
of the database. And, defining the analysis schema to manipulate the data captured in 
the survey to produce relevant various analysis results.
The documentation produced in this phase should explain each component’s 
actions for users to understand how to use the system. This document can be user 
manual once the system manual has been compiled and the testing has proved the 
system useful and accurate.  The end result from this phase is a completed 
software/product with system manuals ready. 
The coding is to develop a web-based solution. The web-based solution 
encompasses two sections; one section is for the online survey interface and the 
other section is for the analysis interface. 
 A web-based solution will be created as a medium of navigation for the 
users, by which the users can perform the online survey and also get the outcome of 
the survey. The purpose of using a web-based is that it creates a web-enabled 
applications for personal, group and community sharing. All the applications 
and data are stored on the server, which gives the user the portability of information, 
data and files too. 
A web-based solution is identified for this project due to several benefits 
associated within: 
? They are installed in one central location (such as 
 www.yoursite.com/product) and no installation is necessary on the desktop. 
 Ultimately, this leads to quicker deployment, less end-user training, and no 
 duplicate installations (such as one copy for home and one copy for work)
? Virus, Trojans and worms that affect your desktop do not interfere with web-
 based applications, and cannot damage your data, as it is hosted on a remote 
 web server.  
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? They can be accessed simultaneously by multiple users, all running the one 
 single web-application. If an update or bug fix is required, you simply update 
 files in one location, and the changes are reflected to all users immediately.  
? Your end-users feel comfortable using their web browser, so they are already 
 familiar with common browser elements, such as links, buttons, forms and 
 images.  
? The licensing of web-based applications is generally cheaper and much more 
 flexible than that of desktop applications.
3.3.5 Testing 
In the integration and system testing phase, all the program units are 
integrated and tested to ensure that the complete system meets the software 
requirements. The testing will be divided into two parts which involves the online 
survey and the analysis section. In the online survey section, the testing involves 
proper inputs and capturing the data in the database and allowing the users of the 
system to be registered and validated.   
 In the analysis section testing involves the different analysis selection to be 
generated accurately and minimize the error rates. 
 The output from this testing phase is integration test documentation (all 
modules) and system test documentation (full system test at developer’s 
environment).  
3.3.6 Implementation and Maintenance  
 The last phase of the system development, the developed system will be put 
in place. This involves training users on how to use the system. Apart from training, 
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issues like building the database and installing equipment will be taken into 
consideration.
 The maintenance phase is usually the longest stage of the software. In this 
phase the software is updated to:
? Meet the changing users needs 
? Adapted to accommodate changes in the external environment 
? Correcting errors and oversights previously undetected in the testing phases 
? Enhance the efficiency of the software 
 Feed back loops used to allow for corrections to be incorporated into each 
phases in the Waterfall model. For example a problem/update in the design phase 
requires a ‘revisit’ to the specifications phase. When changes are made at any phase, 
the relevant documentation will be updated to reflect that change. 
3.4 Report Writing 
 Report writing is the last part of the study which does all the writing up 
including documentation of the system and user manual. This is an important phase 
whereby all the result and discussion will be presented and concluded in the 
deliverable of this phase. 
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3.5 Summary 
 This chapter has described the operational framework that integrates 
the system development methodology as a guideline to be followed for the whole 
study. The structured systems analysis and design using waterfall model is selected 
as the system development methodology that will be used to design and construct the 
proposed system.  
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CHAPTER 4 
DESIGN OF STUDY 
4.1 Introduction 
This chapter describes the design of the system to be developed. Research 
design emphasizes on the basic processes of inquiry. Identifying and articulating 
research problems; determining and describing procedures for conducting research; 
designing data collecting procedures; formulating testable hypotheses; interpreting 
and drawing conclusions from data analysis, and reporting research findings and 
implications.  
 The goal of this research is to build workable methods and tools for new 
product development. Current work concentrates upon the development and 
evaluation of principles for the conduct of design within the context of computer 
web-based systems. Present research is focusing on the use of horizontal prototyping 
to support the flow of data and with a few sample of input –process-output. 
Involving sample categories of users of the system and what are the criteria of input 
by the users.
4.2 Design of Questions 
The first part of the project is creating the survey forms. There are three sets 
of online surveys. This covers a wide range of questions covering the three sectors. 
The samples of questions were put online and various feedback had been received 
and from that the surveys questions were improved from time to time. The survey 
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inputs are collected and stored in the database. 
4.3 Design of System 
The second part of the project deals with the system design which 
incorporates the creation of the analysis system. The system is created in order to 
perform various analysis based on the survey results captured from various 
participants. Based on the analysis system various strategies can be derived in order 
to make improvements and increase the IT graduates employability. 
4.4 Organizational Analysis 
Employability is therefore high on the agenda for individuals, communities, 
business and government. In addition, the last decade in particular has seen major 
changes within the workplace with significant changes in working patterns and more 
recently the influence of the development of the Internet and other newer 
technologies. Companies are operating in a truly global trading environment 
characterized by continuous change and this necessarily affects a range of 
employment and employability issues.  
 Currently in Malaysia, the job recruitment agencies operate very 
independently whereby, their core job is to publish job titles on the website or other 
media and get the public to register their resume and submit the application. Then, 
these agencies will submit their resume to the relevant organization and make the 
selection based on the interview and at times after such a lengthy process, the entire 
selection process may turn to be successful or unsuccessful. And, this is the main 
dilemma the country is facing why the particular graduate is not been selected or the 
organization is not getting enough responses from the local graduates as if there isn’t 
any suitable candidate available and finally that particular seat has to be filled by a 
foreigner or where can the graduate upgrade skills especially in new technology in 
tandem with the job opportunities advertised by the organization. 
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 Therefore, the whole idea of this project is to provide some basis of 
collaboration between IT graduates, industries and education providers. In addition 
this collaboration should be linked to the available job recruitment agencies. 
Institution
IT Graduates 
I
N
D
U
S
T
R
Y
Figure 4.4: Relationship between IT Graduate, Institution and Industry
 As for now, the IT graduates, industry and educational institution can be 
represented by Figure 4.4, in which the educational institution operated 
independently and produces IT graduates majoring in various IT skills. In addition, 
institutions in the country racing yearly to produce as many graduates as possible but 
without considering how many job vacancies are available in the job market. And, 
these IT graduates will independently apply for various IT jobs fields in the job 
market. But, there is no clear indication on what are the exact requirements for the 
job as well as how many vacancies are there for that particular job. At times, this can 
cause difficulty for both graduates as well as industry. By which, having too many 
graduates having the same skills but not many job openings to offer. Therefore, this 
can be assumed unhealthy for the IT sector in which will increase the unemployment 
rates.
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4.4.1 A Typical Structure of an Industry 
 A typical structure of an industry is represented in the Figure 4.4.1 The figure 
shows the flow of data from the top management across the other departments. The 
Human Resource department plays a vital role and is responsible for the recruitment 
of a candidate. Normally whenever there is in need of a candidate then, the industry 
through the Human Resources department makes an effort to look at the availability 
of graduates instead of having access to the availability of skills required in some 
form of database. In usual case the hiring is within the organization or external. If the 
hiring is external, advertisements or the recruiting agency takes responsibility. This 
leads to a lot of time wastage if that particular job in very crucial involving new 
technology. This can be overcome if the industry works very closely with the 
education providers in which prior skills requirements can be trained and fulfilled 
immediately. And, not trying to cope with last minute skills request, which leads to 
hiring a foreigner due to insufficient time for training and placement of local IT 
graduates.
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Line Manager 1 
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Figure 4.4.1: Typical Structure of an Industry 
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Companies recruit their personnel through various recruitment methods, depending 
on the position to be filled, the urgency of the requirement and other factors. 
? Campus recruitment offers the most common gateway to the job market for 
final year students, especially in technical or professional fields. 
? Employment advertisements are being taken out in newspapers, magazines, 
specialized journals, etc. by a large number of companies to enable the 
employer to reach out to a large target audience. Advertisements may be for 
various positions, from trainees to top management level professionals. The 
print media has realized the need to categorize these advertisements and most 
major newspapers are taking out supplements on a regular basis. 
? E-recruitment provides access to a worldwide databank of jobs, on line 
application and information resources through the Internet. One of the 
benefits of e-recruitment is the provision for swift feedback and follows up. 
? External sources like university placement cells, headhunting services and 
consultancy firms are being increasingly resorted to by companies for 
meeting their recruitment needs for tracking the right candidates. Placement 
agencies maintain an exhaustive database of candidates for various levels to 
identify and screen candidates for their clients for a negotiated fee. 
? The organization itself may be a source for candidates to fill in vacancies 
through transfers and promotions. 
The selection and recruitment process begins with the identification of job 
specifications by the prospective employer. This is followed by pre-screening of 
applications. Short listed candidates are then taken through various tests, group 
discussions and interviews, before being finally recruited. An organization in the 
private sector would either organize the selection process on its own or employ an 
agency or a consultant to do so. In the public sector there will be a specific of body 
(Public Service Department) undertaking the selection process for various services. 
Normally a selection process includes the following stages:  
? Initial Screening 
? Tests(written usually) 
? Group Discussion 
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? Interview 
? Physical Examination 
? Checking References 
? Job Offer 
Generally, there is a perceived conflict between the requirements of industry for 
graduates trained in the specific tools and methodologies that they are currently 
using, and the desire of universities to teach students in order to equip them but there 
are certain criteria which does not meet the industries requirement which results of 
not employing the IT graduates. 
Some of the reasons which contribute for not employing IT Graduates by the 
industries can be summarized as follows: 
? Work experience in which students are not given much hours of practical 
exposure. This includes like industry placements in which they had 
transferable skills and ‘real world’ projects. 
? Most of the IT graduates are not aware of the industries requirement 
? Lacking of generic skills. Students are not well verse with written and oral 
communication skills, teamwork and problem solving. Poor in key 
competencies which includes interpersonal communication and teamwork. 
Communications skills are very poor and not being able to articulate and also 
listen. Inadequate of customer skills. Being able to deal with difficult 
customers and keep them informed and happy. 
? IT graduates needed more business skills and knowledge. Graduates should 
understand business processes more clearly. 
? The skills that university produces were outdated or were not exactly what 
the companies needed at the time. This relates to the conflict between the 
employer’s desire for graduates with skills specific to their needs at the time, 
and the universities’ wish to provide students with a broad background and 
understanding  that will enable them to adapt to new situations as required. 
? Technical skills inadequate. Less training in specific technical areas. More 
focus on theory and less concern on practicalities. 
? Negative attitudes on legacy system. Without realizing that legacy system 
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running on COBOL will still exist for a very long time.  
? Weak in project management skills. 
? Weak in international perspective. Not much emphasize given for global 
news and events participation 
4.4.2 A typical structure of an Educational Institution 
 The institution of higher learning is often seen as a place to acquire paper 
qualification in order to secure well paid jobs. Mostly the institution operates very 
independently and do not share much information with external entities including 
industries, other education providers and most importantly with the alumni members.  
 The structure in Figure 4.4.2 depicts the flow of information from the Top 
Management consisting of Board of Director (Private education providers) and 
Chancellor (Public education providers). There education institution will be divided 
into various faculties or schools. And, these individual schools or faculties design 
their courseware with their existing knowledge input from the lecturers and research 
and development department with very little considerations or input from the 
industry. This will result inconsistent outcome of the courseware without taking into 
account of requirements needed in the future by the industry concern. Therefore, the 
institution will be producing numerous graduates without any guarantee of 
employment due to lack of skills involving latest technology trends.  
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Figure 4.4.2: A Typical Structure of an Institution
(A Structure of a public institution) 
Generally, there are many ways of achieving the goals and learning outcomes or 
programme objectives that have been set by each institution. Nevertheless the 
approaches used in designing the curriculum and the selection of the teaching-
learning activities are based on sound learning principles. 
The minimum foundation for education requires a combination of knowledge, skills 
and attitudes. These attributes cannot be defined simply as lists of factual 
knowledge, practical skills or attitudes as many competencies are related to more 
abstract qualities. This requires the use of a variety of teaching-learning and 
assessment methods that will enable students to acquire a range of competencies that 
are required for them to participate in the education process, national and global 
development and the growth of their own disciplines by continuously improving 
themselves.      
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Important teaching-learning methods include self-directed learning, use of ICT and 
electives that bring diversity to students' learning experiences. Problem based 
learning and computer assisted learning should be adequately combined with 
traditional methods such as lectures, tutorials and practical classes to promote 
analytical thinking, problem solving, effective communication, use of computer and 
digital technology and life long learning. 
Electives provide diversity and opportunities for students to broaden their outlook, to 
study in depth certain areas of interest or to experience education in other 
environments, including overseas. Sessions or specific semesters for research or 
work experience within or outside the country are means of promoting such broad 
personal development.  
Co-curriculum enriches student experience, fosters personal development and 
prepares them for responsible leadership in the context of best practices in Malaysian 
citizenry. Throughout the programme and in each course there should be methods or 
attempts to inculcate scrupulous ethical principles and to nurture as well as 
encourage the development of appropriate attitudes and professional conduct in the 
interaction with various levels of society within and outside the campus. 
Some of the general drawbacks faced by the institutions can be summarized as 
follows: 
? Too many institutions (public and private) are setup in the country and 
creating unhealthy competition. In addition, courses are also repeated among 
them and the quality is degrading. And, some of the colleges does not have 
enough facilities like qualifies lecturers, laboratories, reference books and 
others.
? Not emphasizing much on international perspectives and competence in a 
global environment. 
? Not focusing on a standard language of understanding meaning some courses 
are conducted in English and others are in Bahasa Malaysia. 
? Inadequate of technology like 24 hours laboratories and references.
? Not having collaboration between industries and therefore, often courses 
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conducted does not reflect the current requirement and effects the graduates 
ability to pursue a career. 
? Not having guest lecturers to motivate students in developing their career and 
life long learning. 
? Institution not concentrating on generic skills development and these results 
in IT graduates can’t fit into many jobs as they have low personal skills. 
? Less choice of educational technologies and back-dates technology. 
? Teaching approaches not relevant in the current environment 
? Student evaluation not consistent and cause confusion. 
? No sharing of resources among the institutions locally. 
? Lecturers too involved in their research and causes classes to be cancelled 
and postponed frequently. This causes students to lose interest and 
concentration. 
 Last few years have witnessed a fundamental shift in the attitude of 
governments towards higher education. This has encompassed a range of different 
motivations: desire to reduce public expenditure, internationalization of education 
and research, to increase the number of students at higher education institutions, 
diversification of forms of study, concern for the relevance of higher education and 
research to the business and industrial community and the changing labor market; 
introduction of market economy principles also in the higher education. 
4.4.3 IT Graduates  
 In the context of Malaysia, IT graduates can be categorized into 3 poles of IT 
skills: the high-end level of IT knowledge that is used in the developer environment, 
the middle and lower-end levels targeted at the user environment as shown in Figure 
4.4.3.
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Figure 4.4.3: Poles of I.T Knowledge 
(Source: Sunday, September 19, 2004 (The Star Online) 
 The developer environment requires the worker to have at least an advanced 
or postgraduate diploma level of specialization in IT which subsequently produces 
occupations like software developer or engineer, IT specialist academics, research 
and development experts, and system development. 
 IT graduates with lower and middle-end skills will fulfill the demand for IT 
related occupations such as technical support and IT business and marketing or 
management. Qualifications for these occupations include the certificate and 
diploma levels as well as a lower level of computing proficiency for graduates in 
other areas of study. 
 Studies conducted by the KWX Employment and MSC Impact survey shows 
some of the most wanted IT skills are such as:
? Software Programming 
? Database & E-Commerce 
? Software Engineering & Project Management 
? System Administration, Networking & Telecommunications 
? Creative Multimedia and Security 
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As a result of the analysis, it is necessary to create a link between the IT 
Graduate, industry and institution. So, that all the three entities can share the 
information in a regular basis and create a more prosperous situation towards 
providing a more transparent situation in the society in order to improve the 
graduates employability. 
 Currently, the IT Graduates are not proactive enough in shaping their future 
in terms of keeping themselves up-to-date with the latest IT news happening locally 
and internationally. IT graduates should improve their skills with the latest trends by 
re-training themselves.  
 Apart from that, the graduates are lagging behind in terms of communication 
and written skills especially in English language. Graduates are not creating 
awareness for themselves to learn to adapt themselves to technology changes. They 
are not sensitive to the industry requirement.  
 IT graduates are not taking extra initiate to learn new programming 
languages and depending on classrooms. They fail to understand that classrooms are 
only meant for concepts and for detail information, they are supposed to practice on 
their own initiative. 
 These graduates face problems of understanding professional, industrial and 
social context. And, inabilities to identify, gather, retrieves and operate on textual, 
graphical and numerical information. 
4.5 Data Collection 
 The data collection for the entire project is based on three different types of 
Survey questions comprising of IT graduates, institution and industry. The collection 
of the questions is intended to produce various types of analysis for people needing it 
especially IT graduates focusing on job market, institution a key player to churn-out 
IT graduates with specific skills to fit into various job opportunity and industries to 
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play a major role in providing information regarding skills necessary for the It 
graduates to obtain a job and a successful carrier. As well as, provide information on 
trends of the current and future skills requirement. The surveys which are used in the 
project are as follows: 
? The survey questions for IT Graduates is attached in Appendix B 
? The survey questions for Industry representative is attached in Appendix C 
? The survey questions for Institution representative is attached in Appendix D 
 The data collection method using three sets of survey questions depicting the 
background for IT Graduates, Industry and Institution are described in detail in 
Chapter 3.
4.6 Description of solution 
 The solution is to develop a prototype of a web-based service which 
incorporates an online survey and resulting various analysis captured from the 
survey questions. The system will allow IT Graduates, Industry representative and 
Institution representative to answer an online survey according to the relevant survey 
category (IT graduates-Survey, Institutions-Survey, Industry survey). Then, all the 
survey results will be captured into a database. A series of analysis can be produced 
by manipulating all the information captured in the survey. 
 The analysis may include requirement by the IT industry on the skills 
required for a particular industry using IT skills to perform their core task. In 
addition, it will also forecast on the IT trends required on demand and for future job 
requirements which allows industries to get information regarding the type of IT 
skills that the university produces. 
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 The Theoretical Framework, Figure 4.6 shows the layers included in the 
framework: Data Source Layer, Process/Structure Layer and User Layer. 
? Data Source Layer 
 This layer shows the type of data which will be used in order to generate the 
analysis. Data can be captured through the online survey conducted for the three 
entities; IT graduates, industry representative and institution representative. Captured 
data from the online survey are stored in the database. 
? Process / Structure Layer 
 This layer shows the process undertaken in order to produce/deliver user’s 
request. The users request will be sent via webpage. Then, depending on the analysis 
request made by the user, the system will manipulate the survey input stored in the 
database and produce the relevant analysis output.  
? User Layer 
 The targeted user layer for this prototype system will be IT Graduates, 
Institution representative and Industry representative. The user layer will be built 
using ASP Script/HTML.
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interfaces (survey) and database are linked by ASP scripts. The database also stores 
various analysis results.
Figure 4.8: Systems Architecture showing the physical architecture of the whole 
system. 
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4.9 Prototype of Screen Layout 
The Screen layout for users to register is shown in Figure 4.9.1 
Figure 4.9.1: Sample Login Screen 
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The Screen layout for users to register is shown in Figure 4.9.2 
Figure 4.9.2: Sample Selection Screen 
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The Screen layout for users to register is shown in Figure 4.9.3 
Figure 4.9.3: Sample Online Industry Survey Screen 
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The Screen layout for users to register is shown in Figure 4.9.4 
Figure 4.9.4: Sample Online IT Graduate’s Survey Screen 
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The Screen layout for users to register is shown in Figure 4.9.5 
Figure 4.9.5: Sample Online Learning Institution Survey Screen 
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The Screen layout for users to register is shown in Figure 4.9.6 
Figure 4.9.6: Sample Online Analysis Option Screen 
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4.10 Systems Functionality 
The Online Survey and Analysis System is a web-based service, developed to 
allow IT related individuals to register for a survey (Figure 4.9.1). Apart from the 
survey, the system incorporates various analysis based on the survey data captured 
by the survey questions. The system is represented by two main functions referred as 
Figure 4.9.2: 
? Online Survey 
? Online  Analysis 
4.10.1 Online Survey 
The Online survey is to allow IT related individuals mainly IT graduate, 
industry representative and Institution representative to register for a survey 
according to their individual category (Figure 4.9.3, Figure 4.9.4 & Figure 4.9.5). 
Before, allowing participant reach the survey page, it is necessary for the participant 
to register and get a valid Login and Password for future use. All the survey input 
will be captured in a database for the online analysis, which is the next process. All 
survey questions will be posted via an interface using Asp Script and HTML 
language. The input of the survey will be stored in a MS Access database. 
4.10.2 Online Analysis 
The online analysis is a function provided by the system to allow the users; 
IT Graduates, Industrial representative and Institution representative to get 
information on the status of IT market trends in Malaysia. The analysis is performed 
on the data which was captured by the survey. The analysis using a set of structured 
query language (SQL) is built and designed to match all the relevant input from the 
survey. The options of various analyses will be displayed via an interface developed 
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using ASP Script and HTML language. The users can select the option in order to 
see the outcome of the various analyses as referred to Figure 4.9.6. 
The table below shows a list of analysis that can be derived for different category of 
users:
CATEGORY
IT Graduates Industry Representative Institution
Representative 
? Most popular Institution ? Most popular skills ? Type of skills in demand 
? Highest level of 
education
? Trends of future skills ? Top institution preferred 
? Most popular industry ? Trends of current skills ? Least popular job title 
? Least popular industry ? Level of knowledge ? Most popular IT Courses
? IT graduates by industry 
? Others
? Level of IT job 
turnover
? Others
? Most popular gender 
category 
? Others
Table 4.10.2: List of Analysis derived from survey 
.
 89
4.11 Hardware Requirement 
The Hardware requirement is divided into Client and server requirement.  
The server requirements are as follows: 
? Tower or 5U Rack Mount 
? Intel Xeon Processor 2.8GHz EM64T (Dual Processor) 
? 2 GB ECC DDR-2 SDRAM 
? 36 GB1 10K U320 SCSI Hard Drive 
? Embedded Intel Gigabit NIC 
? Display: 17” Flat Panel/152S /LCD 
? CDRW Drive
? Floppy: 1.44MB 3.5” floppy drive 
? Keyboard (Trution): 104 keys English (USB) 
? Mouse (Samsung): Optical mouse (USB), mouse pad 
The client requirements are as follows: 
? Processor: Intel Pentium 4 775 3.0E GHz 800/1MB
? Memory: 512 MB PC3200 400MHz DDR RAM 
? Intel Original System Board 
? Chipset: Intel® 915G Chipset 
? Video: Intel® GMA900 onboard graphics subsystem 
? LAN Support: 10/100 Mbps LAN subsystem using the Intel® 
 82562EZ Platform LAN Connect (PLC) device. 
? Peripheral Interfaces: Eight USB 2.0 ports, One serial port, One 
 parallel port, Four Serial ATA interfaces, One Parallel ATA IDE 
 interface with UDMA 33, ATA-66/100 support, One diskette drive 
 interface, PS/2* keyboard and mouse ports 
? Hard Drive: 40 GB – SATA 7200 rpm Hard Drive
? Display: 15” Flat Panel/152S /LCD
? CDRW Drive
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? Floppy: 1.44MB 3.5” floppy drive 
? SMC 10/100 Mbps Fast Ethernet PCI
? Keyboard (Trution): 104 keys English (USB) 
? Mouse (Samsung): Optical mouse (USB), mouse pad 
? Chassis: Space saving chassis (ATX casing)  
4.12 Software Requirement 
The software requirements are described as follows: 
? FrontPage/HTML/ASP  - Interface 
VB Script and ASP is a widely-used general-purpose scripting language that 
is especially suited for Web development and can be used for creating the 
user interface mainly for the online survey. The main purpose of ASP is to 
decrease the load on the browser by performing many of the tasks done 
earlier by the browser, thereby increasing the response time for each request. 
It is also possible to create interactive and dynamic web pages by using ASP. 
ASP is composed of HTML and VB Script.
? MS Access  – Database 
The MS Access database server can be used to capture the online survey 
input. It will be also used to store all the analyses outcome/results. 
? MS Visio – Designing Diagrams & Project Management tool 
The Visio is used to draw the context and dataflow diagrams in the design 
process. It is also used to prepare the project schedule (Gantt chart) and Pert 
Chart for the entire Project 1 and 2 
? MS Word   
 The Word processor is used to type the entire report writing throughout the 
 project 1 and Project 2. 
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? MS Project 
This application is used to prepare the Gantt chart for the entire project 
duration. The duration consists of the completion of chapter 1 to chapter 4 
which  concludes the project 1. And, chapter 5 to chapter 7 which concludes 
project2
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4.13 Chapter Summary 
 The system can be used by the industries as a tool to create awareness to the 
IT graduates on the type of skills required by different industry. Apart from that, the 
system also can be used to view on the different type of courses which is available in 
Institute of Higher learning by recognizing from the graduates outcome. In addition, 
the forecast on IT trends can also be produced based on the current skills required by 
the industries concern and skills which will be needed in the future can be 
determined.  
 Therefore, the system will provide analysis data for the university in terms of 
reviewing the curriculum based on the input from the industries nationwide. This is a 
value added process for the industry in which recruitment for a particular job is 
matched perfectly and providing job opportunity for the graduates which may result 
in reduction in the unemployment rate among IT graduates in the country and reduce 
the dependency on foreign IT skills. 
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CHAPTER 5 
RESULTS OF STUDY
5.1 Introduction 
Implementation process consists of steps to generate the Online IT Survey 
and Analysis System. In the application development, Active Server Pages 3.0 
(ASP) is used as a server-side language. In this chapter, the discussion is focusing on 
the programming codes for the Online Survey and Analysis system. The discussion 
also includes testing and the outcome of the testing as well. Testing technique that 
applies during the system development includes program debugging, input testing 
and output testing. Input testing is based on the survey inputs for the three survey 
categories. And, the output testing is based on the results/analysis done based on the 
survey input. 
5.2 Website Component 
There are five main components, which support the design architecture of the 
website. The components are navigation component, user interface, ASP Script 
Engine, database and user. Figure 5.2 shows the structure of the web-site.
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Figure 5.2: Structure of Website 
5.2.1 Navigation 
Navigation component is responsible to assist the user to access the different 
section of the web-pages with an easy to use format. Navigation structure with 
hypertext-link based is used as the structure to access other pages. Figure 5.2.1a 
shows the website.
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Figure 5.2.1a: Navigation structure of website 
The main page consists of registration for the user, followed by the selection 
pages which allows users to select the survey categories or the analysis page. Then, 
the required option is presented based on the hyper-link selection. Figure 5.2.1b 
shows the main page which will be used by the user to register. 
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Figure 5.2.1b: Main page for the web-site 
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5.2.2 User Interface 
User interface is the connector between the users and the website. Generally, 
user interfaces are designed by the combination of text, graphics and control objects 
such as buttons, drop down menu, check box, textboxes and radio buttons.  Control 
objects are used for the interaction between the users and the webpage to access 
information as well as an input mechanism for the system. The user interface for the 
survey categories are shown as Figure 5.2.2a, 5.2.2b and 5.2.2c. 
Figure 5.2.2a: Online Survey Interface for Industry
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Figure 5.2.2b: Online Survey Interface for IT Graduates
Figure 5.2.2c: Online Survey Interface for Institution 
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5.2.3 ASP Script Engine 
 The web-pages are developed by ASP script engine to generate HTML pages 
based on the page template. Most of the elements in the template pages are static, 
though some of the sections are dynamic which consists of variable data from the 
database. This project is using the Microsoft Internet Information Server 5.0 (IIS5.0) 
as an application server. Figure 5.2.3 shows the responds between client and 
application server (Online survey & analysis system) with ASP script engine. 
Figure 5.2.3: ASP Script engine operation 
 The browser sends an HTTP request consisting of the URL for a document 
with a filename extension such as asp. The web browser software recognizes the 
extension, finds the requested page and activates the application server. The 
application server reads the document and either executes any script or interprets any 
custom tags it finds. These scripts and tags contain request for some database 
information or instructions to change the database management system such as Ms 
Access server, which finds the appropriate database and perform the requested 
actions. The application server construct the HTML-formatted page containing the 
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requested information formatted according to the instructions in the originally 
requested document and sends the whole lot back to the web server. The web server 
returns this page to the browser. 
5.2.4 Website Modules Development 
Implementation of the system is focusing on three, which are login module, 
registration module, IT survey module, Industry Module, Institution Module, 
analysis module, IT job cluster module and IT job level. And, some of the program 
codes for the stated modules are attached in this chapter. 
5.2.4.1 Registration Module 
The registration module is used to register all the participant of the survey for 
record keeping purposes. It also ensures that a valid individual has made the entry 
for accuracy purpose. The program codes are shown in Figure 5.2.4.1. 
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Figure 5.2.4.1: Program codes for registration  
5.2.4.2 Login Module 
 The login module is used to control the login access to restrict only the 
authenticated users to access the system. The login interface consists of textbox for 
the User ID and Password as well for the user to enter the security. 
 The User Id and Password should match the existing data in the database to 
be valid as an authentication. The figure 5.2.4.2 shows the codes for checking the 
user login and its validity. If the User Id and Password are correct, the page will 
redirect to the main page.   
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Figure 5.2.4.2: Program codes for Login 
5.2.4.3 IT Graduates Survey module 
 This module enables the IT graduates to answer the online survey questions. 
After the survey has been submitted, the user will be granted to choose any particular 
option. The sample code for IT survey module is shown in Figure 5.2.4.3. 
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Figure 5.2.4.3: Program codes for IT Graduates Survey 
5.2.4.4 Institution Module 
 This module enables the Industry to answer the online survey questions. 
After the survey has been submitted, the user will be granted to choose any particular 
option. The sample code for IT survey module is shown in Figure 5.2.4.4. 
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Figure 5.2.4.4: Program codes for Institution Survey  
5.2.4.5 Industry Module 
 This module enables the Industry to answer the online survey questions. 
After the survey has been submitted, the user will be granted to choose any particular 
option. The sample code for IT survey module is shown in Figure 5.2.4.5. 
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Figure 5.2.4.5: Program codes for Industry Survey 
5.2.5 Database Development and Integration 
The database is created using MS Access. There are three tables created for 
the survey. The integration of the database with the system developed in HTML is 
done by ASP script. The ASP script is used in order to create a dynamic ASP pages 
in HTML. The Figure 5.2.5 show some of the ASP script that is used to create the 
connection with the database. 
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Figure 5.2.5: ASP script used to create the connection with the database 
5.3 System Testing 
Testing technique that applies during the development includes program 
debugging, input testing and output testing. Some of the testing processes such as 
input and output testing executed during the development process for corrective 
purposes in early stage. 
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5.3.1 Online Survey and Analysis Debugging Program 
 The debugging program being implemented using ‘response write ASP’ 
technique. Debugging program is implemented by executing each function in the 
interface level thru the web browser. The purpose is to ensure that: 
? Program syntax (language grammar errors) are correct 
? Program logics are right 
? Program can be implemented in order and produce required outcome 
? Programs are not influencing the file and other data, which is not, related to t
 the system. 
 An example for program debugging is by executing ‘response write’
 technique. Figure 5.3.1 shows how ‘response write’ technique in the program 
 codes. 
Figure 5.3.1: Program Debugging with Response Write technique 
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‘Response write’ technique displayed the program outcome when the 
programs are completely done. Moreover, ‘response write’ technique is useful when 
the programmer needs the result of the program immediately with simple codes. 
5.3.2 Input Testing 
Certain program code, which needs data input from user, requires input 
testing. Generally, there are many ways for data input form control such as textbox, 
drop-down list, radio button and check box and text area. Input testing must be 
executed for each input data to ensure that the users have entered only accurate data 
and the data match with the system requirement as well. 
 Server-side input testing and client-side input testing are two techniques that 
can be used to execute the input testing. Server-side input testing executed after user 
submit forms while client-side input testing executes the input testing on each data 
before the data submitted to the server. It is excellent if the input testing being 
implemented in both ways to ensure the data is accurate. 
5.3.3 Output Testing 
Generally, output testing has similarity with program debugging. Output 
testing being implemented by executing the program and compare with the outcome 
or result. Moreover, output testing is required to verify whether server processes the 
data correctly. Message will be displayed to inform the user whether the process is 
successfully submitted or not. For example, when the user answers the selected 
survey category, a message will appear after the user clicks the submit button. If the 
data successfully submitted, the web page will display the survey confirmation page. 
And the data will be stored in the database in the appropriate fields. Figure 5.3.3 
shows the display of the survey confirmation page. 
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Figure 5.3.3: Survey confirmation page 
5.4 User Manual for Administrator    
 To ensure the development of the online IT survey and Analysis is 
successfully implemented, Internet Information Server (IIS) has to be constructed to 
provide a local host to publish the website in offline mode. Steps that have been 
taken are as follows. 
5.4.1 Installation of the IIS on personal computer 
 During installation, IIS installs optional components like Common Files, 
Documentation, and the Internet Information Services snap-in. It  is possible to 
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choose not to install the optional components; however, deselecting specific 
components can decrease IIS functionality or disable IIS services. Incase of 
unfamiliar with the optional components and how they affect IIS, install IIS with the 
default settings. After installing IIS, its possible to view Installing IIS Optional 
Components in the IIS online documentation for more information.
To install IIS, add optional components, or remove optional components
? Click Start, click Control Panel, and click Add or Remove 
Programs.
? Click Add/Remove Windows Components. The Windows 
Components   Wizard appears.  
? Follow the on-screen instructions to install, remove, or add components 
to IIS.
? The next step will be saving all websites in virtual path. 
? And, finally, running  the website with Internet Explorer browser via the 
URL in the site management (http://localhost/Kohila/index.asp)
5.5 Interpretation of the survey. 
The survey is categorized into three categories; IT Graduates, Institution and 
Industry. And, for each survey question, a database query is used to extract the 
information. The information is presented in numbers and percentage of the total 
records.
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5.5.1 IT Graduates Survey 
The survey questions can be referred to Appendix B. The results of the survey are 
described the Table 5.5.1. 
Question 
No. 
Results
(Total records : 93) 
Remarks 
< 18 1
19-29 57
30-39 31
40-49 5
3
>50 1
The results indicates that 57 participants are 
aged between 19 – 29, which contributes to 
the highest number of age group. 
Male 574
Female 36
Male leads the gender category in the 
survey.
Local Public Institution 37
Local Private Institution 20
Foreign Institution 36
5
No Preference 0
The group of IT graduates participated in 
the survey are mostly (37 participant) 
graduated from the local public universities. 
Networking 51
Database Management 20
Software Engineering 20
Multimedia 0
E-Commerce 2
6
Project Management 1
Most of the IT graduates participated in the 
survey majored in Networking field (51 
participants), followed by Database 
Management & Software Engineering 
contributing to 20 participants. 
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Ph.D 6
Masters Degree 8
Bachelors  Degree 63
Higher Diploma 16
Diploma 0
7
Certificate 0
Most of the IT graduates hold a Bachelors 
degree (63 participants) compared to 
higher diploma with 16, Masters degree 
with 8 and Ph.D with 6 participants. 
Yes 908
No 3
About 90 participants agree that IT jobs 
are applied via online job agencies.
www.jobstreet.com 56
www.jobsdb.com 6
www.jobpilot.com 0
9
others 31
About 56 participants apply job through 
www.jobstreet.com compared to other 
agencies. 
All-up-to-date 22
Some-out-of-date 71
10
Out-dated 0
According to the participants the job 
vacancies currently listed online are 
some-out- of –date (71 participants)and 
22 participants say that its all-up-to-date. 
Bahasa Malaysia 10
English 74
Chinese 8
Tamil 1
11
Others 0
Most of the participants agree that the 
most preferred language to communicate 
between clients is English which makes 
74 participants.
Excellent 12
Good 44
Average 37
12
Poor 0
About 44 participants agree that the level 
of English communication are at the level 
of ‘Good’ and ‘Average’ level contributes 
to 37 participants. Only 12 participants 
are at the level of ‘Excellent’ 
Excellent 4
Good 49
Average 40
13
Poor 0
About 49 participants agree that the level 
of written English are at the level of 
‘Good’ and ‘Average’ level contributes to 
40 participants. Only 4 participants are at 
the level of ‘Excellent’
Preferred 61
Not Preferred 0
14
Sometimes 21
There are 61 participants preferred to 
work in teams compared to 21 
participants who sometimes liked to work 
in teams 
Excellent 6
Good 44
15
Average 43
Project management skills contributes to 
44 participants who are good at it 
compared to ‘Average’ of 43 participants 
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Poor 0
Excellent 7
Good 40
Average 46
16
Poor 0
Problem solving skills contributes to 
‘Average’ of 46 participants and 
compared to level of ‘Good’ which makes 
about 40 participants.  
Yes 3517
No 58
About 58 participants indicate that they 
are not aware of the current IT job trends 
and only 35 participants know the trends 
of employment in Malaysia. 
Current 11
Backdated 34
18
Not sure 48
About 48 participants are not sure of their 
education background if it is reflecting 
the industries requirement. And, 34 
participants agree that the qualification is 
backdated.
Internet 6519
Traditional Job Application 28
Most of the participants (65 participants) 
agree that they prefer to apply job through 
internet. 
Yes 1320
No 80
About 80 participants agree that the 
institutions are not up-to-date with their 
curriculum. 
Mechanical Engineering 0
Manufacturing 4
Transport 2
Retail Business 10
Construction 3
Plantation 2
Telecommunication 5
Printing 2
Others 0
Banking 13
Medical 0
Automotive 3
IT/Computer 14
Tourism 0
Education Provider 9
Research 0
21
Electrical Engineering 3
The most popular industry among the IT 
graduates is in IT/Computer business 
followed by banking sector and retail 
business. There are some industries which 
is not so popular among the graduates like 
engineering, research, tourism and 
medical.
High Level IT Knowledge 1322
Middle Level IT Knowledge 36
Most of the IT graduates fall into the 
category of Middle Level IT knowledge 
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Low Level IT Knowledge 21 which contributes to 36 respondents. 
Software Developer 6
Database Administrator 1
Software Engineer 0
R&D 3
Lecturer 8
Computer Programmer 8
Systems Analyst 9
Technical Support 12
IT Executive 13
Web Designer 3
Test Engineer 3
Computer Scientist 0
23
Program Manager 4
The most popular job title among the 
graduates are IT Executives which 
contributes to 13 participants followed by 
Technical Support, Systems Analyst, 
Computer Programmer, Lecturer and 
others respectively.  
Database Administration & 
Development 
35
Digital Media 19
Network Design & 
Administration 
17
Programming & Software 
Engineering 
42
Technical Support 14
Technical Writing 0
Web Development & 
Administration 
25
24
Enterprise System Analysis 
& Integration 
15
The most popular IT cluster recruiting IT 
graduates is Programming & Software 
Engineering (42 participants)  followed 
by Database Administration & 
Development Digital media and Network 
Design & Administration.  
25 Feedback More training for unemployed   
graduates, collaboration between 
institution & industry, undertaking more 
research projects from industries. 
Table 5.5.1: Results & Interpretation of Survey-IT Graduates 
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Referring to the results of the survey, several conclusions can be derived and 
necessary steps can be taken to improve the employability among IT Graduates. The 
important points are as follows: 
? The dominating gender in this sector is still male. Probably this course is still 
not so popular among female applicants due to technical skills required. 
? Most of the IT graduates are holding a bachelor’s degree and this explains 
that the graduates are not committed to live-long learning but choose to 
continue their studies based on their job title, salary and other requirement. 
? The institution category still shows that public institutions are still popular 
among the IT graduates despite a rapid growth in the private education in 
Malaysia. 
? The English communication level is still at level Good. Indicates that more 
emphasizing should be given for improvements and excellence. 
? Working in team work is still preferred. Suggesting that by having teamwork, 
it improves communication, sharing of information and learning of new 
skills.
? Mostly agree that the job vacancy listed on the online job sites are some of it 
outdated. Therefore, jobs advertised on the online sites should be updated 
regularly so that IT graduates are abreast with the latest information.   
? Other skills like project management and problem solving skills indicates 
that there should be more improvements and training given to upgrade those 
skills as it is very important in any organizations. 
? IT trends for current and future employment are also not clear and creates 
confusion among graduates. 
? Education background among the graduates does not reflect if it’s the latest 
as to what the industry requires. 
? Only certain industries are popular among IT graduates. Showing that 
graduates are most probably choosy and need try other new industries which 
are more challenging and new in Malaysia. 
? Majority of the IT graduates fall into the Middle Level IT Knowledge such as 
IT Executives, Systems Analyst, Lecturer and others. 
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? Some of the most popular IT job clusters are programming and software 
engineering, database administrator, digital media and networking. Indicating 
that the country still requires many more programming skills in developing 
software’s and venturing into new areas such as movie making using digital 
media and providing networking support as it is the window of 
communication among people at all levels. 
5.5.2 Industry Survey 
The survey questions can be referred to Appendix C. The results of the 
survey are described the Table 5.5.2. 
Question 
No. 
RESULTS
(Total records : 113) 
Local Public Sector 25
Local Private Sector 77
3
International/MNC 11
About 77 respondents are from the local 
private sector which includes many types 
of businesses.  
Mechanical Engineering 17
Education Provider 4
Research 2
Electrical Engineering 2
Banking 18
Medical 6
Automotive 3
IT/Computer 21
Tourism 5
Manufacturing 4
Transport 3
Retail Business 10
Construction 2
Plantation 5
Telecommunication 9
Printing 2
4
Others 0
About 21 respondents are attached to 
IT/Computer firms. 18 respondents are 
attached to banking sector. Next, 17 
respondents with mechanical engineering. 
And, 10 respondents are attached to retail 
business. Meanwhile 9 participants are 
attached to telecommunication sector. 
5 Online Job Recruitment 80 About 80 respondents agree that they 
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Newspaper 80
Others 69
employ IT graduates via online or 
newspaper. 
Yes 386
No 74
About 74 responses indicate that most of 
the IT graduates skills does not match the 
industries requirements. 
Current Requirement
Database Administration & 
Development 
81
 Digital Media 25
Network Design & 
Administration 
46
Programming and Software 
Engineering 
97
Technical Support 70
Technical Writing 11
Web Development & 
 Administration 
13
7
Enterprise System Analysis 
& Integration 
15
In the current job cluster, the most 
popular group will be programming and 
software engineering which indicates a 
response of 97 respondents. And, this also 
denotes to many foreign employment due 
to insufficient local work force. Next, in 
line will be database administration & 
development which are mostly tagged to 
the programming cluster. Then, technical 
support also contributes a large number of 
respondents (70 participants). And the 
others denote a smaller cluster as it is still 
new technology in Malaysia therefore is 
not crucial at the moment. 
Future Requirement
Database Administration & 
Development 
14
 Digital Media 25
Network Design & 
Administration 
15
Programming and Software 
Engineering 
55
Technical Support 70
Technical Writing 20
Web Development & 
 Administration 22
8
Enterprise System Analysis 
& Integration 
24
In the future, Technical support still is in 
high demand. At the same time it also 
shows that some new clusters are getting 
popular like Technical writing, digital 
media, web development & 
administration and enterprise system 
analysis & integration. This may the 
effect of the way business are changing 
and also the use of wireless and other new 
technology.
High 56
Medium 23
9
Low 34
The IT staff turn-over remains high at the 
moment as per the survey. 
Yes 4210
No 71
It also indicates that 71 respondents agree 
that industries do not work closely with 
institutions in meeting the requirement. 
Yes 4211
No 71
About 71 respondents also agree that 
industries do not interfere in the 
institutions preparation of 
 118
curriculum/course work 
Yes 5312
No 60
About 60 participants indicate that 
industries to do participate in the 
institutions activities (seminar/talks, etc) 
Yes 102 13
No 10
About 102 respondents agree that IT 
graduates have to be retrained due to 
insufficient and irrelevant. 
Yes 4414
No 68
About 68 respondents agree that there no 
arrangements for placements and
internships for IT graduates to be trained 
in a temporary job area/place.
Excellent 45
Good 57
Satisfactory 11
15
Poor 0
57 respondents indicates that business 
skills among IT graduates are at ‘Good’ 
Excellent 48
Good 55
Satisfactory 10
16
Poor 0
And, 55 respondents agree that customer 
skills among IT graduates are at ‘Good’ 
Excellent 23
Good 70
Satisfactory 10
17
Poor 0
English level among IT graduates are at 
level ‘Good’ and only 23 respondents are 
at level ‘Excellent’ 
Excellent 33
Good 57
Satisfactory 21
18
Poor 2
57 respondents agree that the level of job 
handling/completeness is at level ‘Good’. 
This gives a lot of room for more training 
and skills development among IT 
Graduates. 
19 Feedback Almost all the participants of the survey 
agree that by having a close ties with the 
industry a lot of improvements can be 
made and the gap for employing the right 
candidate will be overcomed.  
Table 5.5.2: Results & Interpretation of Survey-Industry 
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Referring to the results of the survey, several conclusions can be derived and 
necessary steps can be taken to improve the employability among IT Graduates and 
steps that can be taken by the industries concern. The important points are as 
follows: 
? Most of the respondents of the survey indicate that the IT graduates skills do 
not match the industries requirement. This shows that more training have to 
be given which is very costly for any organization. 
? The online job recruitment are very popular among the IT graduates 
compared to the traditional job application, but this might creates drawback 
for people who are not reachable due to not having internet access especially 
rural areas.  
? The staff turn-over is high as graduates tend to do job hopping due to salary 
hike and working conditions.
? There is also a strong indication that industries do not work closely with 
institution in designing the curriculum and courseware. This leads to 
problems of not teaching the correct syllabus and end-up with unemployment 
issues.
? Feedback suggests that more placements and collaboration should be 
arranged for IT students in the institution to feel the real job environment 
before they step into the real world. 
? Industries also indicated that communication and other skills should be 
improved in order to maintain the end-users demand. 
? In terms of job handling and completeness, industries indicate that more 
seriousness should be maintained during the entire job process in order to 
achieve the productivity of goods and services. 
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5.5.3 Institution Survey 
The survey questions can be referred to Appendix D. The results of the 
survey are described the Table 5.5.3. 
Question 
No. 
RESULTS
(Total records : 53) 
Local Public 103
Local Private 43
Most of the responses came from the local 
private institutions as they are in large 
numbers 
Ph.D 10
Masters Degree 8
Bachelors  Degree 27
Diploma & Higher Diploma 8
4
Certificate 0
About 27 responses said that the highest couse 
offered is Bachelor’s degree; compared to 
Master’s degree with 8, Ph.D’s with 10 
responses.
Yearly 10
Every 2 years 20
Every 3 years 0
5
Between 3 to 5 years 23
The responses indicate that mostly the 
curriculum is updated/reviewed  between 3 to 
5 years. 
Yes 186
No 35
About 35 responses indicate that the they are 
not aware of the IT job in different sectors in 
Malaysia
Yes 187
No 35
About 35 responses also indicate that they are 
not aware with the current IT jib trends. 
Yes 138
No 34
About 24 responses indicate that they do not 
have guest lecturers for their institutions. 
Male 509
Female 3
The dominating gender among the graduates 
is male graduates. 
Yes 2410
No 29
29 responses indicate that they do not call 
representative from the industry to review 
their curriculum 
Bahasa Malaysia 10
English 42
11
Other 0
Most of the institutions are sing English as the 
medium of instruction 
Yes 1812
No 35
35 responses indicate that do not keep in touch 
with their past graduates. 
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Yes 5013
No 3
About 50 responses indicate that they do have 
some training programs & affiliation with 
other institutions 
14 Average Years to upgrade 3-5 Averages for institution to upgrade their 
computing facilities are between 3 – 5 years. 
15 Feedback Lack of practical exposure, poor command of English 
& skills not upgraded 
Excellent 8
Good 43
Satisfactory 2
16
Poor 0
In terms of facility/services, some 43 
responses indicated that the services are good, 
8 responses indicates excellent and 2 indicates 
its satisfactory. 
Yes 3817
No 15
About 38 participants indicate that they do 
benchmarking with other institutions. 
18 Improving employability Provide more training,, research, partnership & 
collaboration. 
Table 5.5.3: Results & Interpretation of Survey-Institution 
Referring to the results of the survey, several conclusions can be derived and 
necessary steps can be taken to improve the employability among IT Graduates by 
allowing institutions to work together with the related entities. The important points 
are as follows: 
? The curriculum should be reviewed in a pre-determined period of time. This 
is important because the curriculum taught in the institutions should be 
reflecting the industries requirement. This will help the graduates to pursue 
the course and guaranteed for a job after completion of their course. 
? It also shows that there are no link or collaboration among the universities 
and industries and therefore, students and lecturers are not exposed to the 
industries environment and do not get to see the latest technology being used 
in the job. 
? The survey also indicates that most of the time institutions do not keep in 
touch with past graduates. This will not give a chance for sharing knowledge 
and experiences among the students.  
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? Institutions also do not have affiliation among other institutions and therefore 
no sharing of information are possible and mostly indicates that duplications 
among each other. 
? Facilities in the institutions are not very high in technology therefore, 
students might not get to see the latest equipments and softwares. 
? There are no benchmarking done in some institutions and therefore, they do 
not know what the rating of the courses is offered.
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CHAPTER 6 
ORGANISATIONAL STRATEGY  
6.1 Change Management 
 The ultimate goal of the project is to link between the IT graduates, Industry 
and the Learning institution. Therefore, a lot of effort has been derived to maximize 
the utilization of sharable data among the three entities. This collaboration can be 
represented by the Figure 6.1. The figure shows the inter-relation between the three 
entities can promote the IT graduates employability (employability skills 
encompasses those attributes, behaviors and skills that are necessary for individuals 
to effectively manage their careers and sustain successful employment in the world 
of work). 
 Employability is an issue that is an increasingly major public and government 
concern; whether for individuals already in work or seeking employment or for 
organizations - in the public or private sectors - providing employment opportunities.
 Definitions of employability can vary, depending whether one is an 
employer, employee, someone preparing for the transition from full-time education 
or training to the world of work or a wide range of other ‘job seekers’, including the 
long-term unemployed. It is defined by the can be defined as ‘The possession by an 
individual of the qualities and competences required to meet the needs of employers 
and customers and thereby, help realize his or her aspirations and potential at work.’ 
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 This is also in tandem with the government’s agenda which involves 
globalization in bringing enormous challenges to industries in Malaysia to continue 
being competitive and to ensure their sustainability. And, this only can be achieved 
by exploiting the talents within the educational institutions.  
 The Learning institutions will gain in terms of producing relevant and quality 
skills according to the market needs. The Industry can source their manpower from a 
pool of skilled IT graduates and at the same time the industry can forecast their 
needs in the future and make way for the institution to train and produce enough IT 
graduates for the future requirements. 
EMPLOYABILITY
IT Graduates
Learning
Institution
Industry
Figure 6.1: Collaboration in Reaching Employability 
The study also focuses aspects which includes the industries, education 
providers and the IT graduates, in terms of delivering a better service to the IT 
graduates, the system will support the societal aspects in solving the problem of not 
getting an IT related job based on the skills that they have. Next, it also ensures that 
the candidate is well verse with the forecast of the current and future trend in order 
to stay competitive and marketable and sustain employment. This promotes to a 
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better society in terms of education relevancy and providing employment and 
indirectly utilizing the manpower to reduce unemployment rate in the country. This 
also helps IT graduates to get information on the popular courses in order to make 
the right choice.  
 In terms of relevancy towards the industry, it provides better chances of 
getting the right candidate for the job while reducing the cost of re-training. Efforts 
of the industries in producing good information and forecast on the trends of the 
current and future IT skills demand will help the education providers to prepare, 
review or enhance the curriculum to foresee the type of syllabus to be executed at the 
learning centers in order to meet supply and demand of the industries requirement. 
This way will help the production of IT skills from the education providers to be 
equipped with the relevant skills and ready to undertake the job. 
 On the part of the universities, it is beneficial in terms of providing quality 
and up-to-date syllabus to meet the demand of required skills. This will ensure that 
the supply of IT skills are never short but reliable meaning that the country may 
utilize and optimize the current availability of the IT graduates  instead of relying 
heavily on foreign recruited manpower. 
6.2 Strategy Formulation 
 There are many aspects if the strategy that can be derived in order to achieve 
the collaboration between the IT graduates, Industry and Learning Institution. There 
are many important skills that are essential for a graduate to be competent. Some of 
the skills described in Figure 6.2 should be given a top priority for every IT graduate. 
As these will complement the requirement the Industry requires apart from having an 
IT qualification. This also suggest that its time for every graduate to develop key 
transferable skills that will make them more employable.  
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SKILLS THAT EMPLOYER WANT 
? Written communication 
? Planning  and organizing 
? Adaptability and flexibility 
? Initiative
? Numeric 
? Teamwork
? Networking
? Problem solving 
? Interpersonal communication 
? Operate efficiently within a body of 
Figure 6.2: Skills Required by the Industry 
6.2.1 Learning Institution Strategy 
 It is a challenging situation faced by the institution in these changing times. 
Despite the need for institution to remain and play their expected role as the tertiary 
education provider high expectations are also placed upon them to be the source for 
new technologies, solutions to the industry’s problem, place for re-tooling and 
further training of the industry’s human resources. 
 In order for the institution of higher learning to be more competitive it is 
necessary to formulate a good strategy in tandem with the industrial requirements. 
Institution can derive many plans to improve on the quality of the IT graduates. 
Some of the key strategies that can be adapted to ensure positive and drastic changes 
are as follows: 
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? Learning styles 
Project based learning
This focuses in learning to apply knowledge that has been introduced to the 
students beforehand. The emphasis is often in working methods and in 
project management which students learn on the side of their work. Project 
work is usually fairly time consuming and the results of the project are 
reported and often also highly valued in assessment. The work is done in 
teams and the whole team is responsible for the outcomes. 
Problem based learning
This is a process where students search and analyze information and 
construct their own understanding about the case or problem. The first 
analysis of the problem is done in groups but searching and analyzing the 
knowledge is often individual process. Then the findings are brought together 
and discussed. The results are usually emphasized on the process of enquiry. 
And, each student is responsible for their inquiry and learning outcomes. 
E-Learning
E-learning provides an alternative to bring some of the difficulties of 
teaching. Computer animations and simulations often make a difficult 
theoretical thing to ‘alive’ in very different manner. E-learning enables 
student participation which is not tied to a time or place and makes it easier 
to bring multinational groups together. And, enhance better use of resources. 
Learning in a network
Networked learning refers to situation where students from more than one 
institution are brought together to study the same course. This can benefit the 
students in terms of core competencies areas and other strength. It may also 
enhance more efficient use of resources. The students will experience 
multicultural studying environment and learn to work in it which is in tandem 
with today’s world where many of the working teams in industry are 
multicultural. 
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? Infrastructure 
 Ensure that the availability of resources is appropriate to the discipline. 
 Given the emergence and widespread use of technologies-multimedia and 
 networked information and communication technologies should be 
 integrated. 
? Library System 
 It should provide a comprehensive record of various reference books, 
 magazines, newspaper cuttings, encyclopedias, etc. The library should be 
 well equipped with the latest periodicals and journals for reference and 
 cater for inter-library loans.  
? Curriculum information system 
 It registers and updates the current curriculum of all courses in the institution 
 according to the requirements for the subjects offered. This system should 
 also provide list and update the database of textbook and other resources 
 available. 
? Institution information system 
 This system will contain all particulars of the students as well as their results 
 and other internal/external activities carried-out or participated by student on 
 a yearly basis. This information will be necessary if relevant parties 
 like job agencies requires to source for internship and permanent 
 recruitment. By having this link it is possible to receive feedback from 
 the industries regarding the quality of the students produced.
? Alumni Links 
 This aims to tap into the resources of these ex-students to provide their 
 expertise as lecturers, guest speakers or even financial sponsors. It also 
 encourages opportunity for continuous learning. 
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? External Benchmarking 
 Institution should make comparisons in terms of performance, quality of IT 
 graduates and IT graduates fulfillment against other local and foreign 
 institution.  
? Technical skills 
 ICT courses should be given more emphasis to technical skills as well to 
 meet  the requirements of the industry.  The theory and practical mode of 
 learning should be balanced. 
? Placements 
 Work-placement for professional experience where students can take in their 
 final year and it develops their self-confidence, self-reflection and 
 communication skills. Apart from that this also supports their academic work 
 by improving research and evaluation skills, analytical and problem solving 
 abilities, increasing enthusiasm for continuation of studies.  
? Internationalization of education and research (education in foreign 
 languages, to increase mobility of students and academician, to increase 
 participation in international education and research projects) 
? Development of key competency skills 
 Institution should pay more attention to the development of generic skills like 
 interpersonal communication, team work and problem solving among 
 graduates. Communication skill includes being able to articulate and also 
 listen. Customer skills include how to deal with difficult customers and 
 keep them informed and happy. 
? Design of teaching standards 
 Design of curriculum
 This includes what will be taught, in what order, from what perspective s
 should  be taken into consideration. 
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 Design of teaching and learning processes
 This includes what methods will be used, how students will learn and who 
 will be responsible for each education element 
 Design of outcome measure
 How student learning will be assessed and its consequences determined 
 Implementation quality assurance and improvement
 How well faculty/lecturers and other responsible parties implement the 
 designs and work to improve their performance. 
 Communication of exemplary practice
 Whether there are effective programs for diffusing exemplary practice across 
 academic units; whether the institution or system is a “learning organization” 
 with respect to educational quality work.  
? Training and support for faculty including training in a variety of institutional 
 media techniques and design, to enable them to teach effectively in a 
 technology enhanced environment. 
? Evaluation and alignment of existing service and educational delivery units 
 in the institution to improve cohesiveness reduce duplication and improve 
 service. 
 The exemplary characteristics in the accompanied in Appendix J elaborate 
the meaning of each attribute. They are an attempt to communicate clearly examples 
of qualities that are likely to constitute evidence of a graduate attribute. These 
qualities are not necessarily easy to measure and in some instances may not be 
evident until after graduation. Lecturers/faculties will need to demonstrate that 
educational strategies designed to develop particular attributes are embedded in 
courses and majors. 
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 The educational strategies in the accompanied in Appendix J are examples 
that illustrate how a particular attribute might be developed. Their role is to serve as 
a guide to those developing course documents and to those engaged in course 
accreditation and review. The link between educational strategies and the 
development of attributes will be elaborated further in academic professional 
development programs and, with resources. . Educational experiences should be 
designed to develop expert knowledge of a field of study and, simultaneously, the 
attributes, including skills and personal qualities, which will serve graduates in their 
lives beyond graduation. While traditional transmission methods of teaching have a 
place in helping students develop their knowledge base, the illustrative educational 
strategies place particular emphasis on active learning, multiple learning contexts 
and varied learning experiences. 
6.2.2 Industrial Strategy 
 The recent decade has witnessed a great deal of emphasis being placed on 
developing multi-faceted attributes in graduates. Industry has been one of the main 
drivers of this changing landscape, especially in the field of computing (Refer to 
Appendix G).
 The involvement of industry can be categorized into three different 
structures:
? Industry-inspired projects in-house 
 These are projects, which are formulated on the basis of observations of the 
 industry practices, but are nevertheless not supported by the industry 
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? Industry-inspired and industry-sponsored projects 
 These are projects, which have been proposed and actively supported by 
 industry. Support may be in the form of funding the project by cash and 
 lending in-kind support by allowing the use of facilities and access to 
 expert advice.  
? Anything in-between 
 It is possible that industry may propose project ideas without committing 
 itself to funding support. Academic may initiate projects on the basis of 
 their own perception. 
 Generally, the industry-inspired projects help achieve various outcomes like 
infusion of a sense of realism into project work, relevance of experience and 
subsequent qualifications to industry needs and expectations, increase motivation 
and satisfaction, improve prospects for employability, access to equipment and 
expertise not readily available to students and academics and exposed to leading-
edge industrial practices. 
 Communication channels should be established so that employers can 
communicate their needs, that partnerships be developed for the provision of work 
experience and project work to students, that lecturers become more familiar with 
what is going on in industry, that industry play a greater role in informing course 
structure and curriculum and that institutions use industry lecturers. 
 Too often, industry takes graduates “as they are”, assuming it will have to 
educate them in the “real world” after they graduate. And, to degree this is true. In 
real life it is impossible to put a lifetime of experience into education curriculum. 
Therefore, industry can assist introducing basic concepts of technologies and system 
into university curriculum. 
 As industry demands students with knowledge and skills in the areas of 
maintenance and reliability, education programs will grow and improve to meet 
those demands. Industry needs to seek out and participate in dialogues concerning 
the future improvements to institutions curriculum and programs.  
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 Industries involvement introduces a sense of realism into the academic 
programs so as to ensure that current and projected needs for professional skills are 
duly addressed. It ensures, in many cases, the immediate employability of graduates.  
 Industry involvement facilitates access to equipment and facilities which are 
normally not available for use by students. This also gives employers to access 
prospective employees. By this students are motivated and satisfied. Also gives 
students a chance get exposure of leading-edge technology. 
6.2.3 IT Graduates 
 IT graduates consists of various background involving IT education. These 
graduates will need to make them employable by means of developing some 
valuable employability skills. Not only technical skills are important but, specific 
qualities also called competencies are required in potential employees. 
? Career and industry Awareness 
 Aware and sensitive to market forces and what discipline are in demand. 
? Profiling
 To develop self-awareness and reflection 
? Business skills 
 To create awareness of social and practical requirements of an organization. 
 ICT graduates need to be better versed in business processes.  
? Communication
 To ensure level of communication is improved and effective 
? Prepared for life-long learning 
? Committed to ethical action and social responsibility 
? Generic skills 
 Students to develop interpersonal skills, team work, customer skills, verbal 
 communication and problem solving. 
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6.3 Expected Organizational Benefit 
The project is aimed to overlook the societal aspect of the IT community in 
the country. Therefore, it is best to highlight how the project is going to affect the IT 
society today. Referring to the Figure 6.3, the project can produce a great impact by 
contributing to the IT graduates, industries requiring IT skills and institution 
producing IT skills to supplement the workforce and in addition creating a link with 
the other job recruiting agencies. 
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Figure 6.3: Project link with external entity 
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 At the moment, our perception on the statistics of employment issues are 
from surveys published on the media based on some pre-defined period of time and 
most importantly it is published as an “after effect scenario”. 
 Therefore, with this kind of analysis the public as the main key player in the 
IT sector can have a better picture and substantial forecast which will emphasize on 
the scenario reflecting the IT society currently and in the future.  
 The main tool which can be discussed here will be the forecasting tool. 
While, keeping in mind that forecasting is a process of predicting future 
environmental happenings that will influence the three important categories of 
entities in the project (i.e. IT graduates, institution and industry). The importance of 
forecasting lies in its ability of help the mention category of people to understand the 
future make-up of the IT industry, which in then helps these category formulate 
more effective plans. 
  As for now there are very few statistics showing the current IT state 
in the country. However, all of these surveys and statistics are mostly published in 
the local daily whenever there is a situation in relation to it arises. But, unfortunately 
these statistics are not readily available real-time or 24 hourly basis for the entire 365 
days. These may cause confusion among the public regarding issues surrounding the 
job recruiting industry.
 Therefore, it is recommended that this survey and analysis should be tagged 
along with the local online recruitment agencies. In which, this will provide a value 
added situation for not only the recruitment companies but, also provide an up-to-
date  information on the latest trend in the IT world. And, the public concern can 
well prepare to adapt the changes concerning the technology trend as well as the job 
opportunities.
 These, will also provide a one stop centre to obtain IT related data at finger 
tips anytime and anywhere. This website encourages people to be more realistic and 
think openly on the use of technology to get information accurately and timely 
instead of rumors and grapevine. By having this, the right candidate with the right 
skills can be hired for the job at the right time. 
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This project can be benefited in many different ways. As a result it can be broken 
into three different categories. The three categories are: 
? IT Graduates 
 The IT graduates can rely on the analysis on the current trend and future 
 trends in the IT industry based on the feedback from the organizations 
 requiring their skills. In addition, these graduates will all also prepare 
 themselves to be more competitive and upgrade themselves based on the 
 latest trends in technology. Students will be more accurate in choosing 
 relevant IT courses based on the analysis results. 
? Industries
 Industries can forward their requirements, so that relevant skills will be more 
 readily available. In terms of future requirements, companies should well 
 plan their request of manpower and publish, so, that the public will be more 
 aware and have enough time to prepare themselves to take the job. This will 
 help the local graduates to fill the opportunity instead of hiring a foreign 
 work force. By, informing the public in terms of trends will actually help the 
 future graduates to choose a proper IT courses which will be demanding at 
 the time of their graduation. This will save a whole lot of cost of hiring and 
 training the new recruits if a perfect candidate has been selected. In turn, this 
 will increase productivity and specialization and knowledge transfer.
? Institution
 Education institution plays a very important role in terms of preparing and 
 producing the skills. Is best if industries can work together with education 
 institution to forecast trends of skills which is required by the industry and at 
 the same time plan the entire curriculum to reflect the latest trends and 
 technology needed in the work-force. By having these close ties, eventually 
 institution producing the graduates will be more competitive and relevant 
 based on the up-to-date industrial requirements. This will help IT graduates 
 to be employed in various fields. Eventually this will help to reduce 
 unemployment among graduates. 
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 Various analyses can be performed based on the survey data. The list of 
analysis can be referred to Figure 4.10.2: List of Analysis derived from survey 
(Chapter 4) 
 There are other benefits which can be included such as providing a good 
analysis tool for the online job recruitment agencies. Whereby, this system can act as 
a medium between the graduates, industry and institution. In which it can provide 
services to the people concern. 
 The system is available at anytime and anywhere and information is readily 
available. It is time saving, compared to other timely surveys conducted and survey 
results are available online to all. In terms of cost, it is very cost effective as the 
system is using a very simple online survey question and analysis tool compared to 
other customized survey tools which are costly and does not suit the requirement 
which can only be used for a limited period of time  
6.4 Systems Operational 
It is suggested that the system should be tagged along with the online job 
recruitment agencies. This is because, the online job recruitment agencies offer a 
wide range of services and it is also considered to be a meeting point within the 
industry, organization and institution. And, it is reachable by most of the targeted 
users.
 Cooperation among the three entities can be achieved by providing some 
periodical alert for the three entities in providing information to the system. This will 
help the system to maintain the latest and accurate information for its users.  The 
alert can be of setting-up a mail message for all the registered users and send mailers 
to new users to encourage them to take part in the survey.  
 Apart from that, there should be some form of controlling in order to control 
the users of the system. At the moment the all new users must register and login into 
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the system. Therefore some details of the users are stored in the database. By 
capturing this information, the administrator of the system can maintain the accuracy 
and correctness of the analysis results by identifying the users is a valid user’s base 
on the personal details.
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CHAPTER 7 
DISCUSSION AND CONCLUSION 
7.1 Achievements
Based on the project objectives laid in Chapter 1; the project was 
successfully completed by incorporating most of the objectives. Firstly, by 
developing the online survey and results from the online surveys are used to produce 
various analyses depicting the IT sector.
 In addition through the system, requirements of the IT graduates based on the 
industry’s requirements can be accomplished. The system will also deliver current 
and future trends of the IT sector.
This project is also deemed to analyze the strength of the IT job recruitment 
sector in Malaysia. The entire project is separated into two parts in which one area 
deals with the surveys comprises of IT Graduates, Institution and Industry 
representative. On the other hand, the other area deals with the analysis conducted on 
the survey inputs. This will result in producing various results reflecting the entire 
scenario described in the IT requirement and recruitment sector. 
 The project can be fully achieved if the survey questions are treated seriously 
and reflect the truth of every individual filling any of the three categories of the 
survey. Therefore, the result of the analysis will be accurate and meaningful.  
 Currently, in Malaysia it is still a guessing game in which nobody knows the 
real scenarios depicting the IT sector. It is hope that this study will materialize and 
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answer several questions which is still lingering in each and every people involved in 
the IT sector.  By having these facility it will open everybody’s eyes so that each and 
every people in the IT sector will play an important role to take time and answer the 
survey so that accurate information will be generated and can be used by the people 
concern for various decision makings.  
 There are many issues which needed more attention, for instance the some of 
the Graduates are very good at practical knowledge and subject concern but there are 
other factors which are still lagging such as communication skills, attitudes, and 
behavior; therefore such issues should be addressed very seriously at a very early 
age. Early intervention may have a chance to curb this situation. And, it also 
suggested that these skills only can be generated through participation in co-curricula 
activities. Therefore, there should be a balance between curricula and co-curricula 
education among pupils.
 In terms of future enhancements; there are three major plans can be 
considered. The first plan suggest that by providing an online forum it more value 
adding for the three entities in which the users to provide and receive feedback 
instantly. A part from that, feedback can be given by more qualified personnel. The 
system will also acts as a meeting point to discuss various problems and opportunity 
pertaining to IT sector.
 The second plan suggest that a gap analysis to be included. The gap analysis 
will provide information in amore uniform manner. By this, the decision making 
involved in the three entities can be more accurate and reliable. In addition 
comparisons can be made for a determined period of time.  
 The third plan suggest that, at the moment skills are limited to the main  IT 
job cluster (eight(8) different clusters). It is good if a more detail breakdown of skills 
of each cluster as well as industry are identified by providing options in the survey 
questionnaires.
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7.2 Constraints and Challenges 
? Time 
 The time taken in completing the project 1 has been tough. Due to office 
 workload, classes during the weekend and other assignments to be 
 completed.  
? Material
 Access to the materials was quite difficult. The campus library did not have 
 much sample/documents as most of the samples are placed at the UTM, 
 Skudai, Johore campus. Due to many public holidays, the fact finding 
 process was delayed especially accessing public libraries and resource centre. 
 The campus library did not have most of the latest journals/periodical and it 
 is quite tedious to do inter-library loan due to the public holidays and timing. 
? Survey
The use of survey has been heavily criticized and is often avoided as the 
responses lack reliable and useful information. This is also associated with 
the low number of respondents. There is also no guarantee that an individual 
will answer or expand on all the questions. It also does not give any 
opportunity for individuals to reword questions that may have been 
misinterpreted. In addition, no observation can be made on the respondent’s 
body language and no immediate opportunity to clarify a vague or 
incomplete answer to any question. There also a variety of technical glitches 
that can occur while a respondent is filling out a survey. This includes freezes 
and crashes (the respondent may be unable to complete the survey due to a 
browser freeze or server crash, resulting in missing data), error messages and 
double entry (in many surveys, it is possible for the same subject to return to 
the survey and completes the questionnaire several times). 
? Attitude Vs aptitude 
Recently, there is much to be said on issues relating to unemployment are 
due to attitude (Refer to Appendix I). Whereby, a change of attitude will go a 
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long way toward reducing the unemployment among graduates. Therefore, 
not only paper qualification is needed any longer but, much emphasizes are 
given for churning out graduates with good soft skills such as interactive, 
communication and public relations skills. 
7.3 Aspirations
 The project has brought a numerous issues to be considered important 
in the area concerning IT graduates, industries requiring IT skills and 
institutions providing IT skills. The project can be used as a guideline for 
various purposes based on the online survey conducted. The survey gives a 
baseline for various type of analysis which can draw attention for different 
reasons pertaining to different category of people. 
 Therefore, the website acts as an infrastructure in creating a link 
between the IT graduates, industry and institutions in the future. This project 
is expected to create different perception for people involved in the IT field. 
Firstly, it gives a chance for the IT graduates, industry and institution to give 
their opinion by answering the online surveys. Then, the surveys can be 
analyzed to provide various answers to the question which has been 
circulating the public in terms of what is the IT sector in Malaysia is all 
about. It also gives some kind of direction of the industries, institution and IT 
graduates in Malaysia, in terms of skills relevancy and experiences in IT 
problem solving.  
 At this point of time, the project will be concluded here but, if further 
work has been put together, it can be suggested and used by the currently 
operating online job recruitment agencies in Malaysia. In which it will 
provide a value added operation of their website services. As well as inputs 
from the various entities related (i.e. IT graduates, institution and industries) 
will help the society get the relevant IT trends currently and in the future.  
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7.4 Chapter Summary  
The project will create many benefits for the public if the target is fully 
achieved despite the many hurdles along the way. The main idea is to correlate all 
the necessary individuals and information and provide some means of relevant facts 
that can change the specified community in achieving their goals as a whole.  
 By having such a service to the public, this will create a more reliable 
environment in which people of all walks of live can share information and be more 
productive in terms of hiring skills to achieve results at their work place.
 In addition, the project will also set some collaboration between the IT 
graduates, industries and education institution in way of improving the IT graduates 
employability by focusing on the needs of the industries and training the relevant 
skills to match the job requirements. 
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Appendix  B 
SURVEY   -   (IT GRADUATE) 
Note: This survey is merely for the research purposes ONLY which I’m undertaking 
at UTM. The title of my Project is Industry Requirement Analysis for Malaysian IT 
Graduates. Please feel free to answer questions in the survey. 
Q1. Name: ……………………………………………………… 
Q2. Designation :………………………………………………. 
Q3. Please select your age group: 
 A.   <  18 
         B.   19 – 29 
         C.   30 – 39 
         D.   40 – 49
         E.    >  50 
Q4. Please select your gender: 
A. Male
B. Female 
Q5. Where did you pursue your degree: 
   A.  Local public Institution 
        B.    Local private Institution 
        C.   Foreign Institution 
D.   No preference 
Q6. Which pole of  IT occupation are you attached to: 
A.   Software Developer 
        B.    Software Engineer 
        C.   Research & Development 
D.   Lecturers 
E.    Computer Programmer 
F.  Systems Analyst 
G.  Technical Support 
Q7. Which highest qualification do you have: 
A.  Ph.D 
        B.    Master’s Degree 
        C.    Bachelor’s Degree 
D.    Higher Diploma 
E.     Diploma 
F.     Certificate 
Q8. Have you applied for online job via online job recruitment before: 
A. Yes
        B.   No
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Q9. Which Online job recruitment website you visit often: 
A. www.jobstreet.com 
        B.   www.jobsdb.com 
        C.   www.jobpilot.com 
D.   Others 
Q10. What do you think of the job vacancies currently listed online: 
          A.  All-Up-To-Date 
          B.  Some-Out-Of-Date 
  C.  Out-Dated 
Q11.Language of preference to communicate with clients: 
A. Bahasa Malaysia 
B. English
C. Chinese
D. Tamil 
E. Others
Q12. What is your level of communication in English? 
A. Excellent 
B. Good
C. Average
D. Poor
Q13. What is your level of written skills in English? 
A. Excellent 
B. Good
C. Average
D. Poor
Q14. Ability to work in teams: 
A. Preferred
B. Not Preferred 
C. Sometimes 
Q15. Project Management skills: 
A. Excellent 
B. Good
C. Average
D. Poor
Q16.Problem solving skills: 
A. Excellent 
B. Good 
C. Average 
D. Poor
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Q17.Are you aware of the current IT job trend in Malaysia? 
 A. Yes 
 B. No 
Q18. Do you think your IT education background is reflecting any of the following         
requirements of the industry? 
 A. Current 
 B. Backdated 
 C. Not Sure 
Q19. What is your preference when applying for a job? 
A.  Internet 
B. Traditional Job Application (Newspaper, etc…) 
Q20.Do you think the Local/Private Institutions are up to date with the latest    
curriculum and technology? 
A. Yes
B. No
IF you are an employed IT Graduate, please answer 21-25 
Q21.Type of Industry/Organizations you are attached to: 
A. Mechanical Engineering 
B. Manufacturing
C. Transport
D. Retail Business 
E. Construction
F. Plantation 
G. Telecommunication 
H. Printing
I. Others
J. Banking
K. Medical
L. Automotive 
M. IT/Computer 
N. Tourism 
O. Education Provider 
P. Research
Q. Electrical Engineering 
Q22.Which levels of IT occupation are you attached to: 
 Low Level IT Knowledge 
A. Middle Level IT Knowledge 
B. High Level IT Knowledge 
Q23.Please state the job title you are holding at the movement: 
A. Software Developer 
B. Database Administrator 
C. Software Engineer 
D. R&D
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E. Lecturer
F. Computer Programmer 
G. System Analyst 
H. Technical Support 
I. IT Executive 
J. Web Designer 
K. Test Engineer 
L. Computer Scientist 
M. Program Manager 
Q24. What types of IT cluster are required in your organizations?  
 A.  Database Administration & Development 
B.  Digital Media 
C. Network Design & Administration 
D. Programming and Software Engineering 
E. Technical Support 
F. Technical Writing 
G. Web Development & Administration 
H. Enterprise System Analysis & Integration 
Q24. If you have other opinion or suggestion you may want to include here: 
 ………………………………………………………………………………… 
            …….....……………………………………………………………………… 
Thanking  you. 
APPENDIX   C 
SURVEY   -   (INDUSTRY) 
Note: This survey is merely for the research purposes ONLY which I’m undertaking 
at UTM. The title of my Project is Industry Requirement Analysis for Malaysian IT 
Graduates. Please feel free to answer questions in the survey. 
Q1. Name: ………………………………………………………………….. 
Q2. Designation/Company …………………………………………………… 
Q3. Type of organization 
A. Local Public Sector 
B. Local Private Sector 
C. International/MNC 
Q4. Please specify the core business of the organization that you are attached to: 
 A. Mechanical Engineering 
B. Education Provider 
C. Research
D. Electrical Engineering 
E. Banking
F. Medical
G. Automotive 
H. IT/Computer 
I. Tourism 
J. Manufacturing
K. Transport
L. Retail Business 
M. Construction
N. Plantation 
O. Telecommunication 
P. Printing
Q. Others
Q5. How does your company employ IT graduates? 
 A. Online Job Recruitment Agencies   
B. Newspaper advertisement 
 C. Others  
   Q6. Do the job requirement and the IT graduates skills match exactly? 
A. Yes
B. No
Q7. What type of IT job cluster is required in your industry currently?
A. Database Administration & Development 
B.  Digital Media 
C. Network Design & Administration 
D. Programming and Software Engineering 
E. Technical Support 
F. Technical Writing 
G. Web Development & Administration 
H. Enterprise System Analysis & Integration 
Q8. What type of IT job cluster is required in your industry in the future?
  A.  Database Administration & Development 
B.  Digital Media 
   C. Network Design & Administration 
   D. Programming and Software Engineering 
   E. Technical Support 
F. Technical Writing 
G. Web Development & Administration 
H. Enterprise System Analysis & Integration 
Q9. What is the IT staff turn-over? 
A. High
B. Medium 
C. Low
Q10. Does your company/industry give input/suggestions/work closely with the 
Institution to produce graduates relevant to the industry concern? 
 A. Yes    
 B. No 
Q11.Does your company/industry give input/suggestions with the Institution to 
Design the curriculum / course material? 
A. Yes    
 B. No 
Q12.Does your company/industry participate in the Institution seminars/ lectures / 
Activities / talks? 
 A.Yes 
 B.No 
Q13. Do you re-train your IT graduates due to insufficient skills? 
 A. Yes    
 B. No 
Q14.Does the organization provides placement / internship for IT Graduates? 
A. Yes    
 B. No 
Q15.Level of business skills among IT Graduates? 
A. Excellent 
B. Good
C. Satisfactory 
D. Poor
Q16.Level of Customer skills among IT Graduates? 
A. Excellent 
B. Good
C. Satisfactory 
D. Poor
Q17.Level of English Language skills among IT Graduates in the Organization 
A. Excellent 
B. Good
C. Satisfactory 
D. Poor.
Q18.How do you rate the IT Graduate (in your Organization) in term of job handling 
and completeness? 
A. Excellent 
B. Good
C. Satisfactory 
D. Poor
Q19. In your opinion, do you think by having close ties between the education 
provider and the industry, the gap of employing the right candidate with the 
skills can be overcome?   
        ………………………………………………………………………………… 
          ………………………………………………………………………………… 
Thanking you. 
APPENDIX   D 
SURVEY   -   (INSTITUTION) 
Note: This survey is merely for the research purposes ONLY which I’m undertaking 
at UTM. The title of my Project is Industry Requirement Analysis for Malaysian IT 
Graduates. Please feel free to answer questions in the survey. 
Q1. Name: ………………………………………………………………….. 
Q2. Name of Institution …………………………………………………… 
Q3. Which category does your institution fall into: 
 A. Local Public Institution  
 B. Local Private Institution 
Q4. What is the highest level of IT Course conducted at the institution:  
            A.  Ph.D 
B.  Masters Degree 
C. Bachelor’s Degree 
D. Diploma & Higher Diploma 
E. Certificate Course 
Q5. How often does the institution review the curriculum? 
 A. Yearly   C. Every 3 years 
 B. Every 2 years  D. Between 3 to 5 years 
Q6. Are you well aware with the current IT trends mainly in the employment field, 
preferably in different sectors? 
A. Yes
B. No
Q7. Does your institution is aware of the current IT job trend in Malaysia? 
 A. Yes 
 B. No 
Q8. Does your institution have guest lecturer from the industry? 
 A. Yes 
 B. No 
Q9. Which gender dominates the IT course at your institution? 
 A. Male 
 B. Female 
Q10. Does your institution invite representative from the Industry to review/develop 
 IT course curriculum? 
 A. Yes 
 B. No 
Q11.What is the medium of instruction in the institution?
A. Bahasa Malaysia 
B. English
C. Others   
Q12. Does your institution keep in touch with past Graduates? 
 A. Yes 
 B. No 
Q13. Does the institution have affiliates /training programs with other Institution? 
 A. Yes 
 B. No 
Q14. How often does the institution upgrade their computing facilities (in terms of 
number of years) 
         ……………………………………….. 
Q15. What is the feedback from the industry towards graduates from your  institution 
in terms of knowledge application in solving problems? 
 ………………………………………………………………………………… 
 Q16. Level of Service / facility / equipment does the institution have?  
A. Excellent 
B. Good 
C. Satisfactory 
D. Poor 
Q17. Does the Institution benchmark with other Institution? 
 A. Yes 
 B. No 
Q18. How do you think, the graduates employability can be achieved in due respect 
to unemployment issues? 
………………………………………………………………………………………
………………………………………………………………………………………
……... ………………………………………………………………………………… 
Thanking you. 

Appendix F 
Wednesday September 7, 2005
More ICT jobs in the north
PENANG: More jobs in the information communications technology (ICT) sector 
as well as related services will be created in the northern region with Penang having 
obtained cybercity status this year.
Science, Technology and Innovation Minister Datuk Seri Dr Jamaluddin Jarjis said it 
was anticipated that investors would be attracted to the region to explore outsourcing 
opportunities given the new status.
“When the investors come, we want to make sure that job opportunities in the ICT 
sector are made available to our youths in the northern region,” he said yesterday.
He urged youths in the region to visit the ICT job fair which will be held at the 
Dewan Milenium in Kepala Batas from today to Saturday, where 25 companies are 
offering some 2,000 jobs.   
Dr Jamaluddin said Malaysian youths had the necessary skills to meet employment 
demands in the manufacturing as well as value-added services in areas such as 
logistics, accounting, procurement and customer services.   
He said there was an impression that Malaysia lacked workers of the right quality to 
cater to the growing ICT industry.
“It's not true. When we last held an ICT job fair in Cyberjaya, 11,000 job seekers 
came.   
“Now we want to hold a job fair in Penang so that people in the northern region and 
in rural areas can benefit from the job opportunities available in ICT,” he said at the 
sponsor appreciation ceremony of the Ninth Multimedia Super Corridor International 
Advisory Panel meeting.    
The job fair and meeting are among several activities being held in conjunction with 
Malaysia ICT Month, which will be launched by Prime Minister Datuk Seri 
Abdullah Ahmad Badawi today at Dewan Milenium.   
Govt taking steps to promote ICT culture among rural folk
KEPALA BATAS: The Government wants the urban-rural digital divide bridged 
fast to prevent it from contributing to poverty in the country.
Noting that rural folk still lagged far behind in the era of information 
communications technology (ICT), Prime Minister Datuk Seri Abdullah Ahmad 
Badawi said measures must be taken to bridge the gap.
“We do not want it to be a factor that further contributes to poverty.
“We want people from all walks of life to embrace the ICT culture. ICT is for 
everybody, not only for the elite,” he said after opening Malaysia ICT Month 2005 at 
Dewan Milenium yesterday.   
Abdullah said ICT would act as a catalyst for economic growth and create an 
informed Malaysian society.   
The digital divide existed, he said, because ICT facilities were not extended to all 
areas in the country.
He said the e-learning programmes implemented in schools, the e-Medicine 
programmes in rural hospitals and clinics and Agro-bazaar programme for farmers 
were all part of a master plan to spread ICT to all corners of the country.
“We're making efforts to extend the ICT facilities and we're starting with e-Learning, 
which involves the children,” he said.
The Rural and Regional Development Ministry was also creating Infodesa and 
Internet Desa programmes to further extend the facilities to the rural folk, he said.
When all these programmes were fully in place the rural folk would also get to use 
the facilities and the digital divide would be eradicated, he said.   
In his speech earlier, Abdullah said cities that aspired to acquire “cybercity” status 
should comply with stringent criteria, including the provision of ICT infrastructure, a 
good transport network, customer services and public facilities and amenities.   
Abdullah also visited the Multimedia Super Corridor (MSC) job fair, personal 
computer fair and MSC showcase, held at the same venue in conjunction with the 
four-day Ninth MSC International Advisory Panel meeting, which started yesterday 
in Penang 
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Appendix J
 Developing Exemplary and illustrative Attributes for graduates 
Discipline-specific 
attributes
Exemplary characteristics Illustrative educational 
strategies
An understanding of, and 
the ability to work with, a 
systematic body of 
knowledge, based on the 
highest standards of 
scholarship and research, to 
a level of mastery 
appropriate to the level of 
award
Demonstrate up-to-date, 
systematic and coherent 
knowledge of a field of 
study.
Understand how knowledge 
is dynamically produced in 
the field of study and have 
a working knowledge of its 
characteristic methods of 
inquiry.
Be aware of the central 
debates within the field of 
study and recognize the 
historical contingency and 
transient nature of the 
knowledge base. 
Demonstrate applications 
of theory to practice in real 
or simulated situations. 
Set assignments that require 
students to demonstrate 
their critical understanding
of how knowledge develops 
in their field of study. 
Assign research topics 
where students appraise and 
choose from different 
methodologies. 
Require students to 
maintain a reflective 
journal in which they focus 
on theories and methods 
within the field. 
In evaluations, ask students 
to write about the extent to 
which the unit makes 
connections with other 
units they have studied, 
how well it relates to their 
experiential learning and 
how it has supported their 
own development. 
Foster active learning and 
application of knowledge 
with projects, case studies, 
problem-solving exercises, 
problem-based learning and 
hypothetical.
Develop and reinforce 
disciplinary knowledge 
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through mastery learning, 
computer-based exercises 
and assessment. 
Give students insight into 
how knowledge is created 
in the field through 
computer-based modeling 
and knowledge 
construction processes. 
Introduce students to the 
research environment 
through computer-based 
multimedia learning 
programs 
An understanding of the 
professional, industrial and 
social contexts appropriate 
to the major field of study 
Demonstrate information 
literacy skills including the 
ability to: identify the types 
and sources of information 
required to address a 
problem; find and retrieve 
information; use the 
information effectively and 
appropriately; and critically 
evaluate information 
resources.
Interpret and solve 
problems appropriate for a 
beginning professional 
within the discipline. 
Demonstrate knowledge of 
typical problems met at 
initial levels of practice. 
Read, interpret, synthesize, 
evaluate and communicate 
using the vocabularies, 
modes, genres, symbols and 
terms used within the field 
of study. 
Use current technologies 
appropriate to entry level 
work in the field. 
Design assignments that 
incorporate the Library's 
information. 
Provide opportunities for 
work experience and other 
forms of experiential 
learning that enable 
students to reflect on the 
application of knowledge to 
practice.
Assign professionally 
relevant case studies, 
simulations and projects. 
Ensure that technologies 
used by students in their 
courses are similar or 
comparable to those used in 
the workplace. 
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A good standard of oral and 
written communication and 
presentation
Communicate effectively in 
all domains (reading, 
writing, speaking, and 
listening).
Demonstrate a breadth of 
vocabulary skills and 
genres suitable for a variety 
of audiences and occasions.
Read, analyze, synthesize 
and apply relevant literature 
in developing their ideas, 
and communicate these in 
an appropriate and 
professional manner. 
Show confidence and 
competence in using a 
variety of appropriate 
communication
technologies in various 
presentation contexts. 
Be able to construct an 
argument, supported by 
appropriate evidence and 
reasoning, and to present it 
coherently.
Be able to speak 
confidently and effectively 
in a group situation. 
Specify achievement 
targets for language and 
literacy with reference to 
national standards and 
progressively work towards 
them. 
Design assessment 
exercises that incorporate 
communication skills. 
Assess a variety of 
communication modes and 
media (such as oral, spoken 
dialogues, conventional 
essay, report, diagram 
form, modest website, etc.).
Encourage or require 
students to use presentation 
software and provide 
explicit feedback (and 
assessment) of its 
effectiveness. 
Make routine use of 
feedback on which are 
detailed such criteria as 
argumentative skills; 
syntactic, vocabulary and 
grammatical skills; and 
analytical and synthesizing 
abilities.
Provide opportunities and 
incentives for students to 
improve their 
communication skills in 
different modes and media.
Encourage and support 
tutors to develop 
communication skills 
within tutorials. 
Provide facilities for 
students to document their 
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experiences with and 
achievements in different 
forms of communication. 
Ensure that curricula, 
especially in first year, are 
language-rich, requiring 
students to speak, read 
extensively and write 
discursively.
Provide clear guidelines 
and advice to new students 
about the expectations for 
written and oral 
communication in work to 
be assessed. 
A capacity for teamwork 
and collaboration 
Understand and have 
experience with 
cooperative group 
processes.
Be able to acknowledge 
more than one perspective 
and value varied 
contributions.
Be able to participate in 
networks and work in 
teams on a local, national 
and international basis 
where appropriate. 
Be sensitive to the 
subtleties of interpersonal 
communication (e.g. verbal 
and non-verbal 
communication in various 
cultural and multicultural 
contexts).
Recognize value and 
capitalize on the strengths 
of other people in 
interactive situations. 
Specify a proportion of 
assignments that are carried 
out and assessed as group 
activities. 
Provide an orientation to 
working in groups in 
conjunction with group-
based assignments. 
Develop exercises 
collaboratively  
Introduce scenarios that 
deal with issues requiring 
conflict resolution. 
Initiate online discussions 
to enable local, national and 
international networking 
about particular issues and 
questions.
Formally assess the 
processes and products of 
group work. 
Include peer-appraisal of 
group processes and 
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Manage conflict sensitively 
and effectively. 
products in assessment 
practices.
Ask student groups to 
assess the processes and 
products of other groups 
according to pre-
determined criteria, for 
example, using audio and 
video recordings. 
Use, where possible, a 
variety of face-to-face and 
other modes of interaction, 
including online 
communication systems, to 
support communication, 
collaboration and teamwork 
processes.
Expose students to theories 
of leadership and teamwork 
to help them appreciate the 
different roles, including 
leadership roles, 
participants can fulfill and 
contributions they can 
make in productive group 
work, including the theories 
of 'leaderless' and 
'distributed leadership' 
work groups. 
Use role playing to develop 
intra- and inter-group skills 
in conflict resolution and 
cultural sensitivity. 
An ability for critical 
thinking, analysis and 
problem solving 
Be open to new ideas and 
changing contexts, and be 
willing and able to update 
approaches.
Demonstrate problem 
solving capabilities and 
skills and a working 
knowledge of a variety of 
problem-solving techniques 
Relate theory to simulated 
or real-life practice through 
case studies supported by 
small group work. 
Use problem-based 
learning strategies and 
assign projects that require 
problem solving. 
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(including lateral thinking, 
analysis, synthesis). 
Have the ability and 
confidence to bring a 
variety of skills to an issue 
or situation, and to consider 
alternative ways of working 
with individual people and 
situations. 
Demonstrate the capacity 
for critical and reflective 
thinking in intellectual and 
practical activity, and draw 
upon a range of 
frameworks 
Introduce debates on 
contemporary professional 
issues and dilemmas that 
demand the construction of 
arguments and counter-
arguments based on 
different perspectives. 
Assign role-playing 
exercises based on typical 
problems germane to the 
field of study. 
Invite external experts and 
practitioners to discuss their 
approaches to the solution 
of particular problems, and 
relate expert approaches to 
those of the novice. 
Use computer-based 
simulation programs that 
develop problem-solving 
skills.
Organizational and 
personal management skills 
Demonstrate awareness of 
the realities of 
contemporary career paths 
and the skills to develop 
personal opportunities. 
Demonstrate the ability to 
inspire, guide and 
encourage self-reliance in 
individuals and groups. 
Use effective management 
skills including 
management of time, 
human resources, physical 
assets, information and 
relevant financial systems. 
Demonstrate the capacity 
for self-directed activity. 
Demonstrate the ability to 
function effectively in 
Assign students to develop 
a career plan as an outcome 
of their
As part of group 
assignments, introduce 
students to the concepts of 
leadership and ask them to 
assess their own and others' 
contributions to outcomes. 
Embed the development of 
time management skills, 
including meeting 
deadlines and punctuality, 
in assessed work and 
attendance expectations. 
Work with students  to 
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changing environments. 
Demonstrate skills in 
negotiation and liaison. 
Show initiative in 
recognizing and applying 
personal skills in the 
workplace to establish a 
niche of expertise. 
incorporate their relevant 
programs into assignments.
As part of work-related 
assignments and work 
placements, encourage 
reflection on organizational 
and personal management 
skills.
Create a variety of learning 
environments that require 
students to work in 
different ways in different 
contexts.
Assign the development of 
personal portfolios, either 
paper-based or electronic 
Information technological 
literacy skills 
Demonstrate the 
knowledge, operational 
skills and attitudes that 
underpin the efficient and 
appropriate use of 
communication and 
information technology in a 
variety of everyday and 
professional contexts. 
Be willing and able to use 
appropriate online tools and 
techniques for 
communication and to find, 
manage and disseminate 
information. 
Specify information 
technological literacy skills 
for each year of study and 
incorporate their 
development into learning 
programs. 
Set minimum computer 
literacy requirements for 
commencing students, 
apply these in assessment 
and provide remedial 
opportunities for those who 
need them. 
Ensure that each unit 
incorporates appropriate 
information technological 
literacy requirements. 
Set assignments that require 
critical and creative use of 
electronic tools and 
information. 
Make the use of technology 
for information and 
communication a routine 
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expectation in learning 
activities and assessment 
practices.
Foster and support the use 
of different technologies in 
student presentations. 
Encourage students to 
routinely critique the 
appropriateness and 
effectiveness of 
technologies.
A capacity for lifelong 
learning and an 
appreciation of its necessity
Have the confidence to 
keep growing as experts in 
the field and to explore it 
further.
Recognize that learning is 
dynamic and that one needs 
to maintain professional 
reading, to keep developing 
knowledge and to update 
approaches.
Take personal 
responsibility for 
improving skills and 
developing new skills. 
Recognize the need to 
continually develop and 
expand personal and 
professional knowledge 
bases to create new 
opportunities.
Demonstrate an awareness 
of their personal learning 
style, recognition of what 
constitutes good learning 
and the ability to develop a 
learning agenda. 
Actively seek new learning 
opportunities.
Use projects, problem-
based learning, contract 
learning and student-
created case studies to 
develop self-directed 
learning skills. 
Encourage a focus on 
learning processes by 
requiring students to submit 
work in progress to peer 
appraisal, discussion and 
feedback.
Assign tasks that require 
students to reflect on how 
they have had to adjust 
their thinking in response to 
new information. 
Incorporate reflective 
journals and portfolios into 
assessment requirements. 
Introduce contract learning 
for work placements and 
projects.
Use learning style 
inventories as a basis for 
developing self-awareness 
about preferred learning 
styles and more desirable, 
rounded professional 
176
learning styles. 
Use a variety of formative 
assessment methods, which 
help students to understand 
and develop their 
orientations to, conceptions 
of and approaches to 
learning.
An understanding of ethics, 
social
responsibility and cultural 
sensitivity
Demonstrate awareness and 
understanding of their own 
personal value systems. 
Appreciate aspects of their 
own culture's forms of 
expression, and be 
responsive to the 
differences manifest in 
other forms of cultural 
expression.
Understand the concept of 
ethics and ethical practices 
and apply the ethical 
requirements of their 
professional field. 
Appreciate the ethical and 
legal imperatives of 
citizenship, ethical practice 
and social responsibility. 
Appreciate and value 
difference (physical, 
gender, class, cultural, etc.).
Demonstrate awareness of 
and commitment to ethical 
practice and social 
responsibility in student life 
(e.g. equity, cultural 
sensitivity, copyright and 
plagiarism). 
Use the Internet to expose 
students to the practices 
and customs of different 
cultural groups. 
Invite people from different 
cultural groups to give 
presentations to students on 
practices and customs. 
Invite employers and 
members of community 
groups to discuss their roles 
and how they deal with 
ethics, social justice issues 
and cultural sensitivity. 
Expose students to ethical 
theories and modes of 
reasoning to help them 
address ethical dilemmas. 
Use such theoretical 
understandings to develop 
and possibly challenge 
students' own value 
systems, and reinforce 
developing values over the 
duration of a program of 
study.
Present ethical problems, 
cases and vignettes for 
resolution that are relevant 
to students' professional 
fields of study. 
Invite practitioners to 
176
provide perspectives on 
ethical problems relevant to 
the profession and ways of 
dealing with them 
appropriately.
Where relevant raise the 
ethical dimensions of any 
subject matter in the 
context of the presentation 
of the topic itself. 
Strongly encourage 
students to be ethical 
citizens of the University 
by actively promoting the 
rights and responsibilities 
of students. 
Enforce policies and 
penalties for unethical 
behavior (e.g. plagiarism) 
An understanding of 
international perspectives 
and competence in a global 
environment 
Understand the processes of 
internationalization and 
globalization and the 
distinctions that can be 
made between these 
processes.
Demonstrate an 
understanding of cultural 
difference and intercultural 
communication and of the 
values and attitudes that 
foster positive intercultural 
and internationalization. 
Demonstrate awareness and 
understanding of 
international and 
intercultural perspectives as 
they relate to the field of 
study.
Communicate and work 
effectively with people 
from different cultures. 
Incorporate topics on 
globalization and 
internationalization as they 
apply to the discipline. 
Include intercultural 
communication activities in 
the development of 
communication skills. 
Build cultural awareness by 
drawing on the cultural 
diversity of students 
enrolled in units. 
Draw attention at 
appropriate points 
throughout the course to the 
cultural history and location 
of the discipline and its 
different cultural 
manifestations, values and 
practices.
Use reflective strategies 
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such as individual journals 
to foster examination of 
personal values and their 
relation to behavior. 
Design activities, including 
assignments, which 
incorporate intercultural 
and international 
interaction, face-to-face and 
using communication 
technology.
Design activities, including 
assignments that use the 
Internet to examine aspects 
of globalization and 
cultural difference and 
practices.
Illustrate topics with 
intercultural and 
international texts, 
examples and case studies. 
Promote opportunities for 
overseas experience, such 
as study abroad and 
overseas field trips and 
internships 
An understanding of the 
principles and applications 
of sustainable development 
Understand the 
interdependence of humans 
and environments, and the 
significance of the social, 
cultural, economic and 
ecological determinants of 
sustainable development. 
Articulate personal and 
collective responsibilities
for sustaining environments 
and communities. 
Recognize the relevance of 
sustainability to their field 
of study. 
Design assignments that 
require students to develop 
an understanding of the 
concepts and principles of 
sustainability and apply this 
understanding to 
knowledge and practice in 
their discipline. 
Develop topics or assign 
texts in core units that raise 
and address sustainability 
issues and practices. 
Use case studies and 
examples that focus on 
sustainability themes. 
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Understand the need for 
interdisciplinary 
approaches to the resolution 
of complex problems of 
sustainability.
Work with colleagues in 
other disciplines to design 
projects that require 
students studying different 
disciplines to work together 
towards resolving specific 
problems of sustainability. 
Promote the importance of 
health awareness in 
workplaces (balancing 
life/workplace stress; social 
health responsibilities, both 
local and global; and 
ethical issues pertaining to 
health). 
